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Abstract 


The dynamical behavior of comet Tempel 2 is investigated and the 
comet is found to be very well behaved and easily predictable. The 
nongravitational forces affecting the motion of this comet are the 
smallest of any comet that is affected by nongravitational forces. The 
sign and time history of these nongravitational forces imply (1) a direct 
rotation of the comet’s nucleus and (2) the comet’s ability to outgas 
has not changed substantially over its entire observational history. 

The well behaved dynamical motion of the comet, the well observed past 
apparitions, the small nongravitational forces and the excellent 1988 
ground based observing conditions all contribute to relatively small 
position and velocity errors in 1988 — the year of a proposed rendezvous 
space mission to this comet. To assist in planned ground based and 
earth orbital observations of this comet, ephemerides are given for the 
1978-79, 1983-84 and 1988 apparitions. 
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1. Introduction 

On July 3, 1873 Ernst Wilhelm Liebrecht Tempel, a German astronomer 
working at Arcetri Observatory, Italy, discovered a comet in Cetus. Upon 
discovery, the comet was approximately 9.5 magnitude, 2 arc minutes in 
diameter, somewhat elongated in shape with an eccentric condensation of 
light and a granular appearance. Orbit computations quickly established 
that the comet was short periodic and Tempel himself was the first to 
recover the comet on its next return to perihelion in 1878. Tempel had 
previously discovered two other short-period comets — one in 1867 (Tempel 1) 
and the other in 1869 (Tempel-Swift) . Hence his 1873 comet is denoted 
Tempel 2 to show this was the second comet to have been discovered by 
Tempel alone. Within the time of six years and three months, Tempel had 
discovered three periodic comets — a record that will likely stand for 
some time. Since its discovery in 1873, comet Tempel 2 has been observed 
during 16 of its 21 returns to perihelion. Since 1946, every apparition 
has been observed. 

Comet Tempel 2 has recently become of interest as the prime target 
for a first space rendezvous mission to a comet. NASA's Comet Science 
Working Group has recommended a rendezvous mission to comet Tempel 2 in 1988 
with an en route flyby of comet Halley in late 1985 (Belton, 1978). As 
the primary objective of the first mission to a comet, the dynamical 
behavior of comet Tempel 2 is of great interest. 

For the majority of short-period comets with three or more apparitions, 
obvious non gravitational perturbations are affecting their motions. By 
assuming that these nongravitational accelerations are due to the rocket 
effect of outgassing volatiles from an icy-conglomerate nucleus (Whipple 
1950), the nongravitational accelerations have been successfully modeled 
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by Marsden et al. (1973). The mathematical form of these nongravitational 
terms represents an empirical fit to a theoretical plot of water-snow 
vaporization flux versus heliocentric distance. The cometary equations 
of motion are written 

^ + A2^g(r)r + A2g(r)T, 

dt2 r3 'dr 

where 

g(r) = a(r/ro)-® [1 + (r/ro)"]-^. 

2 

The acceleration is given in astronomical unlts/(ephemeris day) , ]i is the 
product of the gravitational constant and the solar mass, while R is the 
planetary disturbing function. The scale distance is the heliocentric 
distance where re radiation of solar energy begins to dominate the use of 
this energy for vaporizing the comet's nuclear ices. For water ice r^ = 
2.808 AU and the normalizing constant a = 0.111262. The exponents m, n, 
and k equal 2.15, 5.093, and 4.6142, respectively. The nongravitational 
acceleration is represented by a radial (^Aig(r) 3 ^d a transverse [^A 2 g(r )3 
term in the equations of motion. The radial unit vector (r) is defined 
outward along the radius vector while the transverse unit vector (T) is 
directed normal to r, in the orbit plane and in the direction of the comet's 
motion. An acceleration component normal to the orbit plane has been 
found to have a negligible effect upon the orbital motion of short-period 
comets. The parameters Ai and A 2 , as well as the six initial conditions, 
can be solved for i» the least-squares differential correction procedure. 


Integrated variational orbits were used to form tl\e necessary partial 
derivatives and the employed numerical inUegi'ator was a ninth-order 
predictor-corrector scheme (summed ordinate form) running at a constant 
one-day step size. At each step, the required planetary coordinates, from 
all nine planets, liave been read from magnetic tape. All computations 
were performed in double precision (18 significant figures) on the DNIVAC 
1108 computers at the Jet Propulsion Laboratory. 

2. Orbit ComputatioiTS 

Without solving for nongravitational parameters, Marsden (1968) 
linked five apparitions of Tempel 2 (1946-1967) with a mean residual of 
1.8 arc seconds. Marsden and Sekanlna. (1971), solving for the nongrovlta- 
tional parameters A-j^ and A^, managed to successfully link four different 
sets of apparitions from 1873 through 1967. These parameters, taken from 
Marsden, Sekanina and Yeomans (1973) are listed in Table 2. 

The present orbital solutions are represented in Table 1, Orbit 
number 1 did not solve for the nongravitational parameters while orbits 2 
and 3 solved for A^ and A 2 - In Table 1 the second coluuu'i gives the 
observational interval included in the solution, the third and fourth 
columns present the number of observations emi^loyed and the mean of the 
absolute values of the residuals. Colnnuis 5 and 6 give the radial (A;j^) 
and transverse (Av) nongravitational parameters. 

l^’rom Tables 1 and 2, the transverse nongravitational parameters are 
seen to be small and nearly constant in tiiiKS. Because the transverse 
iiongravitational aecelet'atiQn directly affects the comet’s orbital enex'gy, 
this component is more accurately determined. If one assumes that the 
comet’s spin axis is not precessing, the magnitude of Aq aixd Ag over a 

r T T'""--? — -r r t —1 I - 
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pt'lii’il I't t mu' is a tliii't'i nH'asmo t'i a I'onh't's abi t 1 1 v t *' aulf^as. 

Kiom lal' U' , wt' lu'lr tl»ai . within t h«' asso*' i ,u »'*l Aj .uui A.' 

hav«' »«*main«'ii iwai Iv i*«'nstat\t aiui llu' I'ank't’s ahilitv la i«v»t v^as has uat 
ah.iuji«*ii suhst ant ia I ly »'v»m its antiii* i'l's«*t vat i ana I histaty. Ilia may.nitiuia 
at tliis aanH't's ntMiv.i av i t at ianal paianvtiMs is t lu* smalW'st »'t anv aantat 
t liat is alt«'*‘ta»l hv mM\>;t av i t at ii'iia I tv'iaas. llu* wiv sliy'lit saanlai 
Java la I at i iHi lA • ' 0^ implias that t hi' aaiiH't's nnalans is latatin^ in .» 
ilitaat sansa. ilia va « v snvill naan lastilual lasnltini; t i am t ha l‘t‘»t' I ‘i 7 
aihit laihit I'aMa P implias that this aanu't is vaiy wi'll hahavaii an»l 

vats aasy ta ['ta»llat .lynami aa I ly . 

Kj'hattk'iis s'amjMit at i iMts 

In aiilai ta »;anatata aaauiati' pts'iliatian aphatiH' t i »las tai t hi' aamtnp, 
appaiitians, aihit t.* at VaMa I was int ai;t at I'tl tarwaiil takina. inta aaaannt 
niMiiivav i t at i ana I attaats anil pa 1 1 ui hat Ians 1 1 am all planats, Kpham' t i »las 
tai t ha l*>7S-7‘>, 1*>S.’ S' anil l‘>SS appaiittatts ats' ptasanta.l tn Appaniti\ A, 

Sak.utina, at al. hava Invast i>;at ail t ha tutalaai ma^in^tnlla at aamat 

I'l'mpal J h.usi'il npiHt KiH'mai's phat aiiiaph i a ahsa i s*at tans in l‘>(i.’, l'>(',' anil 
l*);j, I'hav t Ijsil t|),i ahsaluta nualaai nwii^nitnila ta ha i’l.O * O.'s pta pati 
hi'lian aiul lo.ll ♦ 0. i pi'st pi'i i ha 1 1 att . Hi'wavi'i t ha sa.it tai is sa l.iva.i' 
th.it .in .ihsalnta nnala.ii nvi^nitiula at I > . "» was .issimn'il tai tha piasant 
ai'ttipnt .It i ans. Kai ai'iiH't Vi'«n'i'l . tha v.iiiatian at tat.il m.i>^n i t luli' with 
ha I taaant i la illst.inai' is ijiilta .isvr.vuH't i I a with laspaat ta pai iha I tan . 
lliis aaun't hiijihtans st'iv vjuiaklv .ihaiit SO il.ivs hatais' paiihalian .iiul 
this ilt.im.it ia inaia.isa tn hit»;htnass hataia pi'iihalian is lalli'Wi'il hv a 
lass staap ilaaltna past paiihalian ssaa rt,<nia H. I'ai pii'iliatian 
puipasas. a v’hahv. has sa i I as was lit la tha I I p.ht auisv at aanu't Vi'mpa I .' 

i ; 1 ' i . : 1 ! ! 1 • 1 ! 1 ] J . . . i 
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(Figure 1) and total magnitude predictions were made by evaluating this 
series at appropriate times. 

The osculating orbital elements, derived from orbit #2 of Table 1, 
are presented ii\ Table 3 for the seveii retunis to perihelion 1957'-1988. 

A. Error Analysis 

A statistical covariance error analysis was undertalven to determine 
the evolution of comet Tcmpel 2's error ellipsoid during the 1988 apparition. 
TlAe OEAN computer program took into account planetary perturbations and 
considered the errors inherent in the values for the nongravitational 
parameters and initial conditions. The partial derivatives utilised in the 
conditional equations matrices and the statu transition matrices were 
computed numerically. 

For the present mnilysls, the four returns to perihelion (1972-1988) 
are represented by eight observations from September 22, 1973 through 
April 17, 1977 and by 26 additional postnlated observations from April 6, 
1983 through Sapteinber 16, 1988. The 1983 and 1988 recoveries of the 
comet were conservatively assumed to be April 6, 1983 and March 20, 1988 
respectively. The error analysis was initialised in 1973 and the initial 
a priori covariatice matrix was essentially infinite. Each set of obser- 
vations was batch processed imd the updated covariance was propagated 
foo’ard in time via the state transition matrix to the date of selected 
observations. The time history of the comet’s position and velocity errors 
is presented in Table A. The first colum represents the dates in 1988 on 
which one simulated ground based observation was made. The columns headed 
by r, A and 0 tr^ptesent the. sun-comet distance in Ah, the earth-comet 
distance in AU and the smi-oarth-comet angle, in degrees. The next six 
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TABLE 3 Orbital Elomt.‘nts from Orbit No. 2 



Epoch 

(E.T.) 

Per ihel ion 
Passage 
(E.T.) 

q 

(AU) 

e 

U) 

(degrees , 

0 

1950.0) 

1 

P 

yrs 

1988 

Oct. 6.0 

1988 

Sept . 

, 16.7369 

1.383429 

0.544428 

191.0386 

119.1182 

12.4319 

5.29 

1983 

May 26.0 

1983 

June 

1.5372 

1.381404 

0.544893 

190.9220 

119.1579 

12.4375 

5.29 

1978 

Feb. 21.0 

1978 

Feb. 

20.7295 

1.369385 

0.547833 

190.9336 

1 19.2429 

12.4680 

5.27 

1972 

Nov. 19.0 

1972 

Nov . 

15.0380 

1. 364 38 7 

0.548887 

190.8729 

1 19.2699 

12.4804 

5.26 

1967 

Aug. 18 . 0 

1967 

Aug . 

14.2501 

1 . 366510 

0.548395 

190.9787 

1 19.2716 

12.4739 

5.26 

1962 

May 16.0 

1962 

May 

12.6907 

1.363959 

0.548987 

191.0531 

119.2767 

12.4819 

5.26 

1957 

Feb. 11.0 

1957 

Feb. 

5.2012 

1.369265 

0.547682 

191.0343 

119.2810 

12.4702 

5.27 





TABLE 4 

Orb Ita 1 

Error Analyst 

s 




Date 

r 

A 

0 


"n 

"t 

‘’r 

% 


(1988) 

AU 

AU 

Deg. 

Km 

Km 

Km 

m/ s 

m/s 

m/s 

Mar. 20 

2.23 

1.58 

119 

2872 

1522 

2338 

0.128 

0.076 

0.166 

30 

2. 17 

1.43 

126 







Apr . 9 

2.11 

1.28 

134 

2583 

1 108 

1303 

0.082 

0.076 

0. 163 

19 

2.04 

1. 16 

142 







29 

1.98 

1.05 

149 







May 9 

1.92 

0.95 

154 

2403 

789 

694 

0.070 

0.080 

0.158 

19 

1.85 

0.88 

156 







29 

1.79 

0.83 

153 







Jun. 8 

1.73 

0. 79 

147 

2250 

602 

914 

0.084 

0.088 

0. 146 

18 

1.68 

0. 78 

138 







29 

1.62 

0. 77 

130 







Jul. 8 

1.57 

0.77 

122 

2015 

448 

1626 

0. 128 

0.098 

0.127 

18 

1.53 

0.79 

115 







28 

1.49 

0.80 

109 







Aug . 7 

1.45 

0.82 

104 

1471 

388 

1993 

0. 174 

0. 100 

0.093 

17 

1.42 

0.85 

99 







27 

1.40 

0.88 

96 

1069 

431 

1870 

0. 183 

0.092 

0.076 

Sep. 6 

1 . 39 

0.91 

92 







16 

1.38 

0.95 

90 

807 

475 

1638 

0.176 

0.079 

0.073 
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(396) 

(1394) 

(0. 163) 

(0.064) 
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APPENDIX A 

EPHEMERIS (WITH PERTURBATIONS) 
FOR COMET TEMPEL-2 


1 ^ ! ? . J _ t 1 ^ J J L 1 1 i I ^ -I 1 1 J j ; I 1 ■ ^ ■ r 


fPH«-rsis (*ITu pf PTijUB* r ro^ rn"FT Tt-PtL-’ 


A- 2 


ORIGINAL PAGL lb 
OF POOR QUAUTY 

^ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

^ 9 ^ 9 9 9 9 9 99 9 9 9 99 9 9 9 99 9 9 9 9 999 9iTiririririri/'ir^irirtf'irtf>iririri/*ir 






of\.iT4>«o c 

^-^aM9 9^«r«99r^r^r^«.««>«««9999999«*«<«‘»^^^4>9irkr99|i^r^^^09«;r^«^9K\fV-«9 

Ui****************************************************** 

3 tr>iTirirtrir*^iririr<ririr^ir(r«ririr i/'irir9 9 9 9 99 9 9 9*«' 

Af ^ ^ ^ ^ A# ^ ^ ^ ^ ^ ^ fV ^ ^ fXl ^ #\l ^ ^ ^ ^ ^ ^ ^ ^ 


->r\j9i/'x ^9« fvr^r^<o^**9r^iriP99«#>r-9 ^9«fvr^rw9io^»-9«cc9 s»-9r>^«-if 

9C>^>^cx>F^&9«^c>r^9^«ir«\iOr^9<^9r^9rvo«ir*^^9<&»x ^ fs/ ^ 9 

ift ••••••••••••••••••••••••••••••••«••••••••••••••••••••• 

I «V«V^9 99^^C 4>r^« « 99 S^^'VK'f^9«r^«^»^09 9 9 9^ 9-9^>09 CO*-rV^f^9kT Or^ 9<« 

»> X X'9C«‘9CCC«X 4 «« «<«i««C9999999990 90 


;J9>i4^4xr«-r>‘«. X9.9990CCCCT •>*>»>-^cccoco999«««>^‘r^x*«ir*ir99 

c<« ««««««»««« « m « ««.« «« ««« 

a ^ 

^909999999909999999999999909999999999999909999999999990 


ocooooc ccccc-ccc cc ccc.cooocoocc.oocccooccooccccoooccocooco 

•«C‘CCC900CC0CCCC C.CCCC OCeCCCCCOCOC cc c CCCCCC-COC cjc- o«rocf oc oc 


Cr^*'‘C4*^9 4'^9iTfV«4f 9Cf*-**'C£K<9 OA*C<lf «-V9 C^‘l^04>f^.9l^«V«'9•-^^K*C.4)^9l^-*« 30 

C C •~^r\,P^F^3*rkr4’^r‘«* 99 C ^ »V 9 OlT'^'C'^'X-O'O CO — fV<^*^K>3^l#'4)r^r^«.99 OO — 

^ — — ^ — 3 3 33 3 3 

f| •••••••••••••••••••••••••••••••••••••••»•••••••••••••• 

f\t ^ <\j fV ^ ^ ^ ^ ^V; ^ ^ ^ /V ^\( ^ f\i *V^ fV ^ ^ f\i AtArAt A A A A A A A A- A A A A A A A A A 


3X*r%9 304>A»^*^« 393939 39 3C>«»^A4>^ir9»Ar^— ^9»»‘r‘— 3«/AlT9A99K^4)C*A4)C**'r‘CPA 

«r^4.«ir^ir33fA»^AA — — CC993 «A>^^4.£lr•r3•'a^AA — C.OOOX^^A'Okr^S^a^AA^^CC-OXVr- 
»- p^KAAAAAAAAAAAA AAA AAA— — — — —— — — — — — —— —— — OS, C O 


•aAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA- 

c 


tT3^C 39 33 — kT* — «T3 Af*-A3t/^A — — « 3 ^aACOCf^lTAO- « |T 

3« — A»^A — « »rc 33 C— A— cr- 3 CIT9 A’ 3 X »»‘9*^r‘CA3»r4)9ir3ACP^ 3C. 4>— «C 33 


CJ 3 4) A 3 9 CC— AAA*^«^»^-#‘f^AAA— COOXr^OITO*^— C3r^vT3A0 9X3AO«iX*«^— 9 4 3— 9 4'**' 

»^»^*^^^*r3333333333333 3333*^p^*^K'*»'a^«'«^f»-AAAAAA — — — — — 33 

C 

COCCCCCCOC&CCOCCCCCCCCCCOCCCCCC:CCC-CCCCOCCCCCOC0999 9999 


CiT— C*AC9 — 4: 
A.«^^9C« X — 
« 30 3C393 


33 X'C.^K^f'a^ir 
ir»^r- 4*Ar- c— c 
«A4»C3r^— 3^- 


«Ar»«^«.3 0-4 — IT 
4XKir— 3 49 
O A34‘«.CAK- 3 9' 


9 OO^^f^roO- 4> — 
A O — C 4 C A A 
4 -Cr^r^»«-4>4>9'3 


K-— 9*9C— 90 9> 
9 3-C C39 — — 9 
A— 9 f'' 9 A O r* 


C — — 3— A4.AA 
3f-r'‘ 39 — cr- — 
r»4»A«*»9 3X*^ 


^A39r-9C-»^3«r'*90— •A39'4‘39C— f^39 4>r'*«9 — A*^39'4>r‘* 

• AAAAA^«^*^*^fA*A«A 3 a 33333 3tA*A9\|A»/>»Pt#'9'4/» 


9 C — A A < 


33333333333333333 3 


339 9 4'-«Ar^-f 
3333 3333999'99 99>999'9'99'4r999'99'99 9999 


C 3« CAA**^A— C9 « 49 9'339'F^ C*^« 3A— — 3« 9'K'3« 3A39r^«f^A3— 4.— 09 ^C C.« 

9 9A9'4 4>9*^C-9C 3f^9 C C9 3 — 4>C 3f^9 COO « 4)»*‘99'C 3^- CA3lT9'9' 3A09 9>— ►>•^3 At-- O 


0.9 CA*^39'«r‘«9 9999 CC009 9«.«r^4>9'9'3A — CO f'>4)9 C3X 3AC« 4>3— Or^ 3AOr^ 3A 

UjA***'*^^'*^«^»^»''»^K‘P^P^p»‘»*'33*^*^*^K'»^*^»^^a^*^«^*^»^^AAAAAAA— — — — — 9'kT99 33 3 3 

C 

CCCCOCCCCOCOCC OCCCC COCCOCOCCC oc CCC.CCrCCOCC.C.t'CC9999 9999 


9 

9»^9^C934 Cr‘4« Ar^3*^39«A-4— r^»^« OVAlTt^^U — 39 39 C«AA«9 39 CC3 — 

— C99AA— « 3A999 39A*'^A‘99‘4 09^^ACf*-»*“39A*^AaA3^ — 93 «9C — X99 4“— *^A9*^ 

K'« K-9 30 A«C 33— 9« — *'4:« — A34f^«9 CC — — — CC99 9^- 3— « 3C 4Aa Ar^ 


A3 9’»'« C— •'39»*-« C— A394*^*90 — A** 39r^*9 — ^».rv*^aA339*9 4>4> 

• AAAAAA**a^»^»^*^***^333333339'99‘9999'9'9 — 

9 

333 33933 33333333333 33333333333IT 99999 999999999 999999 i'‘99 


C — A*A39 4)^ 09 C — A«^ 394>r'«< 

• A AAA A A AAA A 

• a^a^a^ a^p#-a^p^ar>a^a''9 
*33333333333333333333 

3333333333333333333 

AAAAAAAAAAAAAAAAAAA 


90 — A«^39'«t^X>9C 
9^33333 **33339 


•#«fnar aa*a^. a^ K>a^9'«^a* ar 
333333 333333 

333333 333333 
AAA AAAAAAAAA 


— AaA 39 4)A>«, 
999 99 999 
r- r- r*. 

a^a^f^ a^a^ar a^'a^ 
333 33333 
333 33333 
AAAAAAAA 


9C— A*A394>r»«9 O — A*^ 
9CCC4'C4*4)4 Or^‘^>roK 

a^aa^fT'a^a^arf^a^a^a^a^a' a^aAaAar- 
333333333333333 
333333333 3333 33 

AAAAAAAAAAA AAAA 


ccccorccccccccoccctccccrcc cccccrccccrrcccccccccccccccc 

0 ••••aaaa*aa*aaaa»aaaa*aaaaaaaaaa#«aa#aaaaaaaaaaa*a**«a 

1 


> — -A*»39 4^-aO C— A' 


39 .4^"« 9C— Aart»9CA« 9C - — Aa^su 4A «9C— Aarsi^Xf^a OC— A 

— ————— — AAAAAAAAA A‘aa‘aa> m— — — — — AAA 


X4a (flxxaa'tafaxat 


Sa4-*a3a4<34«a 4990 3 009999909993099999 


0999990 99999999999 093009990990 909 99909 999090990 909909 


r P 


A- \ 


I 


I 


« « ^J4•^fV44^« ^ <VvS4«««V«tfr^ 


9 9 t 4 ^W*W'tf'ir 4 ' 44 '€>C 


H 


^ ^ ^ 





^ C' c 1 «.' O « «* C* «* O ^ « 1. O 4' %' « «> « o ^ ^ «. C> «* 4' o « « t> ^ « «- • « « « « 


i 


9 € 0 ^ 0 > 0 f^ 0 > 0 ‘ 0 f*€ ^9 9 % y> € ^ 0 0 

-JfVVr- 4f%i# 9^9- *^«. 0\00tTf\00'^ 




00^ -0‘ 00 00 m - •* 0^0 

0^9f\>^C*0 0' 9' 0- 0 0^ 0^ 0 


«' tf *\t 


O O 



^ 4' V ©•4^'*V« 4 4*r**»^^»V«V^*-4l*4 

m 9^ 9 90'0^009 000 ^■^t\^90' 09-9 00* ^/V*******^* 4 * 


t.'*-f\f*^90*0> 00 m 0 * 

4* C * C* C C C- 4 • V C V »• 


4 <r 0 «^<V *^4 00 4 14 C **<V«^ tW '4 4 0 *•• 

J 4 t 4 4 4 4 4 4 |«'|f 


fXt 9 a' 4 
0" ^ 0* 0 m 


II 

i 


O 0 «*« »*• 0 4 »«f' 4 ^*%<V^w 9 4 '^- ^ 0 0 ' 9 0 ' *\ »«4 0 0 4 ^<- »«r 4 «^#V»**-« 0 9 0 9 4 0 ^ 0 ' 9 f\ t\, w w* 

9 ^ 0 - 0 > 000 m *0 4 ' 0000400 A' 00000 ' 0 ' 0 * 0 ' 0 ' 0 ' 0'0 0 0'9 9 999 9 9 444 9 9 *' I 0 't*» 090 r 


00000000000000000000000000000000000000000090000000 *9 000000 


C‘CCC4.''4**CCCr*V4vC*v4v^44 4'*» 44 4'»C**4-4*C»*'*t4 0«44 *1^ %'4««4-~ - »* k 

4««4CC'CtCOC4C4.4C-44 4'4««.4C~k4w4 ^«.*^4«4'^OCh.V« «.«^k'«C.4«. ^ *t 4«4«-. 


0 0 0* ^ 9 «C 4*^ 

9 0 ' 0 0 9 - 9-9 0 0 * 
0 90999999 0 > 


0 0 * ^ 9 - • 44 ' 4 «\ 4 * 4 ^r' 
4 «*rV«\«** 9 9 0 ^ 0'0 9 - 9 - 

0*0*0^0*0*0'0'0''0y0*0^0^ 


99* 0 0 9- *9* 0 , 9- 

9 9 0 * k 

0 0*0*000009 4 


4 - 4 »\ 4 * 4 W 4 ' *V r* P 4 a 

4«#'tf4 4*^44«Ok 4 

0 0 0 0 0 0 0 0 0 0 9 - 9 - 


0'^9 ^0 0 ^ 9 - f \9 *4 4 

• 9*f'l#'4'4*^4« 

r- 9- t-9't-9-9-9-^t-r-f-f-9 




H 


^v4r-*-44«^ir4<%4C4^**4k4 4'«^^(V^^r'<\r-«\4»«4'^4ir»-«»#''V< 4 4’4»v* t*4r‘rr'44<*<*\ 

4'4'ir>J ««»^^^•■4-€4<*4^<■^ 4 4 t/'4 9*^*^f^*V^»«k • k*|»«44 4*'^r‘ 4 0 0 0000 0' 0 0 t 9 9 % 9 9 9 ^^'49 

< xt.kC .kv t9C*C?P4Vt*4*C*l*a<*4*C*CV^i*4*l9«*444444444«44%«4444««4«<«44 t44 


f\^'V«\9\AA«\A^A 


44 kT 4 * 4 4 '(*^«X«-tV 4 'fV 4 4 4 *^» 4 *(**'««. 44 r\ 44 f\ Vti« 44 l 9 ' 04 i« 444 «>M 4 ' 4 « 9 >\t 9 «f J 0 

• 9^Cr«V**ir'-r4'(*tCv<X<\^k94W44r-i*4A*^k«4 <^r‘»4f*k9 A 99 99- A 0 90»*9*9^* ^99, \.i\f^^ 


Uw90*\*.9-9^9 0'99'*'9-9»-90'f\^0 00 90 9*0 A' 0»-9099‘ 44»'*f9r‘|»*»l\, 4r‘|f'«**'X*-.«*« 

Ot* 4 TOt* 4 *t* 99 Ct 4 *<*Ot*t 9 444 « 4444444444444«444 % 99 ‘ 9999-9 99 909 99999999 


s 

A 44 «»«' OC^#Vir^ *- 99 ^ 0 0 •- 0 0 9 - 0 * *~t\ 0 '* 9 A 0 'A 9 9 » 09 

f\ A 000 - •■0 99 A*\ 0 - A' 999 tAt\tt 9 0 f\ IX *9 0 ' r* 9 0 


9 t*-\9900 * 0 

»<• 9r>»- 9t4\A 4»4 

9 \W. 9 Atf«* 99 0 9 * 49 


9 * I 4 . 4 A 0 0 0 

9 0 9 •■ 4 W • 




0' 0 0 0' 0 9 0' 0' 0 




9 0 J' 9' 9 9 9 


J 0 9 .* 


M 

0 

1 


0^ 0' 0 9 *,9-f\ 0' A* A -JfSA 9 A»m009*-*\0'*9 00 A - <9 »9 A' %*'»0 *\ 9 9 *9990--00 0 * 9 i* - • ■ *\ 

9 9-* t\ 0 0 A * ^ r\ 0* •* 0' 0 A'9- 9 9 %\0\'^f%0' * A A t •« * 0 0 0 9 9 0 0 - 4 • 9 99-. ^ 


l*4 9-4M94kr-t»«4y»\»i»4*^*^ 4Al*4«'* '»-»»%f*4'9**4 4^* 44 ••t»»‘W*9»-l4 44*l'*''\* 94^ *9 

0'0-*90g IX r\9\t\^^^- 0-0 0'0'J».*t0'00*0't\t\*\-m»» 0' 0 V 9 ***-*t00>00000\f\t\\t\ 

0O *9 0 no 0 0 0 0i9 ^9 \909AA9AA*AAA%AA9AAAAAAA99r9A9P99999999-999-9r-tr 


0- l9 00f\00A *9 «\9A^0' A 0' 0 9 0 ^ 0 »*9 4r-{9.«* 4«» 4 

9A««^>4V«^«>r>C94tft-4r •-4» 9^-4»\4 *4“ A4'»‘4»»***** 

•xt#4<\tfr^ -»4tf 49'444«4r‘W 9A«.4W'f\i9|«»r-*«4*^r- 


f\ 0 9 0 

,9 A t 


0-0 4- *■ 

* w 9 - 

€99* 

0 t\ , 


9 0 9 A A A 0 0 *9 *9 0 0 0 0 0 0 -9 0 0 0 0 0 9 4 


9* A • - 


k> 4 r 4 49 

0 9 * 0 9 9 


%r 0 ' 0 9 0 O' 


099000 0' 9900000 4'y4f«J J* 0 0 


0 0 0 0 9 


0 ' 


4< 


4*4' 4>A- 4 0 * ^ IX ^ 9 0* A* 9- A 0 v •-/V*^9y»4*^4»£* • ■ * 0> 4 * 9 A 0 

A A A A A 4 t 4 4 4 % 4 4 4 4 »* k* O 99 . . » * 

AAAAAAAr AAAAAAA^ AA9- rAAA^►^4 444 44 9 444 


'V ^ 9 y 4 ' r 4 .9 • A *4 I t| 4 9 - 4 * 

• . • • A \ A A <\ V A A \ A •• 


►_ 4 »«* 949 tfJ 4 . 9****-9 4999 t 9 •99 9 9 ' 9 * •*» 9 t» 99 »*** 9 * •• ••• *» 9 «* 9 »' 

j9«jkJ99*»9J»«9**.*«»*99.9*'J99*«***999*t**»k***k«»*«ttj»l« 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAfVAAAAAAAAA AAAAtV A AAAAA 


B 


^ •A .-*y9A4.*k wAA «y4 

Q A*'VA\AiAA*a 


9 <*»*AA- .»y 49-9 

*VA -\.\A \ \#VA 


y 4 9 4 


A 


B 

C 


0 *9 


*9 0 


0 *9 0 



k9 t9 C9 A J <* <* t* 9 19 .* *9 9 c* t* *.90 0 0 * 0 0 * * 0 .9 0 0 0 0 %9 0 * 0 i9 .« • *9 .» A 9 k» .9 9 0 .♦ »9 .• • 


! 





h: 


I 


! 


! 

! 

j 

I 

\ 

9 

* 

i 

1 


,1 

:i 


'J. 

i 

i 


,-r' 


ia 



o#v -3 joj %,»-**\»/'^-®ooo«-* — •-•' ooo^»«r‘r*‘«^iri#'«*^*''^^«-*»»*^«^o 

»»-« 9 c c ^*v**^^9 9(/'«r^tf'«ri/> j a ■9K<rv’^«^09 «ir <j^rw«^c9 ^ 

iTiT^ 4 € 4 €• 4C ^4. 4 4)4 4» 4 4 4 4 444 4 444 4'l4ir 4'4'iririri#'»ri4« 4 44 4 444 


ooocccr OOCC *^^f^**^ 44 ^4. C, ^ ^ 9 «>«^|4 4>Or44>^ C<^4r^9 ^44> 9^44^ 4r»9 

a 444 ' 4 ' 44 ' 44 > 44 ^r^r‘r»r> 4 t« 4 « 999 <rOC>C»««M<^«^«^«W^^tfW 


C CCC C 0 0«^*-’CCCCC c*oocc*c c*c 
s ccccc c 4> c cc ccccecococc 


«'4^« 4<ri/^4)^«*^94C4»fVr^**^« 4C4'«^4^^^4*44irC‘4«*^^«-*^449 4C4'*-4*«^#W»-#>» 

O 9 OO^^Ai»^«^4 4tf 4 4^r>« «9 OC>*««->*V4V«'*44ir4'4 4ir‘r^4«9 00^«*«f\l#\»**>l^4 4iT4 4r»r^««><^ir c 
r>>r^« 4 444 4 « 4«4 44 4 444 4499 9999999999999999 OOOOOCOOC OCOOOOCC O O *• 



*^«4r» S 9^ 49 K*r>- ^4*-4 ^r^i^C4^«"« 4 J«^^*-C9C C*C ^/\J**'»/'r^9 ^449^4C 44 ^r‘«V^^4«^9 14^4 

iTir 4 4 4 44r^*^44 99 CC^«Vr\,^ 9 44'4^*^4 9 C — '\.K'49'4»^' « 9 C<VK%49'r^4 0*-^4lTr««'0^*^4 449 

jj 4 « 4 « 4 « \ 4 « « 4 449999999999999 C 09 CCCC 

^ ^ ^ *•* — — ^ — ^ ^ ^r\rvr\,f\fvf\fv(vrv*vrv#v#vfv^fv«\.rv#v«vfvrvr\^#vfv«v^/v«^«v. 

4fV<t 4 iS 49ir*'‘»''44.03Dr*4'»^*%<*V»»-*^*-^99^40ir‘9»-*-9 4A94— •^Ci/'lT»-<V9»-4 

9 49 4t4*^*^4r^C.I# •■« 4i/'ir^C 494 »^«-«>«>«*>4'C4'*'4444'irr'C 44>^0»>'9«M^^^k/'9 ^9 tf> 

Ur^r>^4>4C4‘C44f^^4«9C«>f\4444C^444Cf^9'4 *rx9#\>«'9A«4>9«^4C44f\>4 49«''r^44^l9C 

B<V^\if\^»VA<<V#V«VfV»VA»V'\*'‘*^«^»^**»^'^444444iririr* •-•••>/V#\»A.*»'»«44 44*r 

r»-r- «a« « • « 44« 4««4 «4 49999999 999 


IT^9C t«^«-C C99 C4IV.4 4*>4C 49^'«^«-44^4 »*««^4l4r‘9P^9V>^«<V94r^r‘ r^«-9ir94«^<V4l404^ 
IT 9 ^4U4‘4r>‘r^44^‘^«9^4r»#\>»^^^C^**‘4^« 4»r-9*''9r-r»C4««C'A.4«VO»~krt«*9C«^9«9«V4'^>^«~ 

^ •• •■•C94 49'4*^#V»», 90 44 4 4 4 44r‘^-« 9 C^V•^•r‘^‘ CrVIT‘4 ^-44^4 41490- 90 ^ 4C 4*4»V 


O »^r\,C 9 «^* 40 ‘ 4 *^<V-- 9 «r ^«0 4 »^^*>- 090 r' 40 'J 4 »^#\.»-SC 94 r‘^‘ 4 ir‘ 0 ' 44 l 

•rO'O'O'O* 4 » 4 4 4 f » 4 4 


C cc 99 9 


4^*44444 44 


444 444 4 4 


4444444444444444 4444444 444 


•^0«a— O C^O 444C0^^^«^r»^O^r'4C«^0»>4>fV9 0'>'«4C0'0A»O*0'0-#V««\*^«"^^CrC4>«r-<\««V^« 9 

♦\4*-'10 4»^449*^90**‘#V'V*^0'9»^94 »-f40'«— 4 4 0''C«»V9^r-4—C999*-*'0'«^r^«Vr«‘^0 

0*4 sr^*^«^»^»'«^^ 44 ir- 9 r^« 9 C-'»^ 44 )’«Cf\i 449 -> 44 > 9^0 0 *- 4 «^ 0 ' 90 l 4 >C«^r^^ 4 ^ SOO'f-rVO^^ 

'\#\(X»>'\*\'\*V»V#\.»\»V-»\»\r\#V#\*^^***^^*^444440‘0'0“0 - ^fV^VrV^K‘4 4400 — »• rVi ^ 




O - Ow 4»*«0 99« C«'*»4K«C4«Ar^ 40'9r>-^#V9*^O^r^09^49'^^«-«9 4«'>^'4,9« ^Cf^^0'4^^0'^> 

O ^O 40 tre e « 4 . C ^•-a«^ 0'4 — O ^r- 0 * 444 C 0 »-efc.»V 4 »V^*-O'^ 4 K *0 « 4 *^ 4 »-»^->'V 9 '\C— 40 « 9 <%* 
4 40 9*^f^rV^C9«r-4-0 4^fV^^^CCC:c^*-#\*^40'9«C<V9«9«VO« ^4C 40 49 4C4A«0'**«'4 

••'V — r9t»‘ 4>0»'»\*-C9«^ 4 0 4«^C\.^C94*^ 00'4*^#V— CCOO^'O^O 44*^*^/V-*— CCC99«« •r^^* 
0000 4 94 ^ 4 4 J 44 **P'«* •»' — ^ — 


4 ■• 4 f 4 J 4 


.'4J 4 44J444t-«44f 


149 94 J4 4 444444 4444 444 f 4 444 J4 444 


ifooooo'oowooooooowwooo'ooooooooooooooo'oo'o'oo'oo'w oooooo'owoo 000 


« 0 'Or^«. 9 C-*'V *^4 0 * 47 »^ 4 < 9 &^^*^f 0 4 »#^«> 9 C-«#V.*^ 40 ' 4 >^^ 9 w'«^«^ 40 ' 09 - 4 l 9 C — <V ^4 0 > 9 r>- 

^»^*^”*4 44 ■• 4 4 4 4 JO'‘rO'0'0'0*UO'0'0‘4*0-4 4€»4>9009r*^*r^Kf*-r^r-^«f»^r*«i» 4<«f 4< «^ 

• 14 ia««4 4«4«4«4a4««44a44««««44«4«4>«««««4«4««««««4444««'0«0 

* 44-*4 4444t,44444 4444444444444444444494444444444444444 444444 

^ 4 J44 '•4494 14444 4 4944444 19449444444444444944444444444494444 

f\ f\ r\ f\ t\ r\t f\ r\ t\ r\ r\»v*\ /vrx^v^ *\ f\ t\ »\>fv #\#V<V#\.#\ A #\ /\ rv 


*“ r r r r c rrrre-crercwcc..c£cc^?ccccrcccr. ccccccceccrccccrccc 

a 


4 »r\#* 404 ^“« 4 C*“'\»* JO«*r- 4 f» - 9 u«r-aoc »^p^ 404 r-« 9 .“*-»*»\*^—O' 4 ‘r-« 0 S *-<%*'4 

g— X»^.,v<V»'w'^l'^i^^i'w^K' — ^ ^ ^ 

— •• ^ »■ m~ m- ^ -■ -. — ^^fv»\rv'\.'\r\'\/\/\rv'\rv'vrvf\f\r\<\rvfvrv«\r\rvf\fvrvf\»\A^ — — — - — 

a 

aa « aaaaaaa t-iaa laiaaaaaaaaaaaa aaaaaaaaaaaaaaOOOOOOOOOOO 990 
9 49C* 79994990999 4 99999 99990909099990990440900 0099990999 900 


A-S 


OU UllNAli r.V'iK 
OK KOiMi QV’Al.m’ 


•1 r- ^ r- 




4 1 ^ ^ <ViV#VW <V*V 




>«V«V^«V»* »••••-•% >4 C .9^t»0«4«4 




i 

I 




4 4 4 «r ^ ^ tf' y* n 4 49 4 * 4 4 c 4 4 * 4' 4 


r r 4 


l•^•4 4»«4»4a 


<x*»4 (»4-r' 4 4'M tanrv* 4»i»4 

• •>^^-4.4 ««,.«4 «C»4C»>«>49 4*,9k><*04%4 


4«r44 4»'i\.» 4«»4r 4 


i 

I 


• •«4>l»»<»**'444 V fVt4'4% «V*4'^»> 


<Vltf'r>4T «\t4'^4 «^'**‘«4^‘*4» <\ 

4 '. »• • »• •<\fV'Vf\iVf\'V**f**”- 


r'0 4"4«li444v4444444 4.*C 4(4444* «• 4444 V4 - 44 ; '4^4 . '4. • » 4 


•4«*4«*4»4 


4l' 4> « U 


« ^ a •» -«l'4 ir4.>W'C 4 «~4'«- 4>» 4««' 4' ^4 -*«4 ^4'*^ I 

C v»««V^«^**'>4« tf*4'4*^-4>'44ii*9« 4- f »W4l C4 


S 


*l*'<4W’<\^4'<4«-a^«4'«*'<V4 «4»4 J^'\» 4J'W 4 t»^4>«\V 

»*>»^ 4 44i4^«^M'€'4«A4 4'r*»»»'*^«|'r*‘e^f\444 «\»4*4 «\44 

C94«IJJ4M«/'tf«l'««4 4'4'444^r^*'‘^^‘444444f4*a49l* 4 


• I 


f\ r- «\ t «» 4 


«% ■> 4> * 4> 4 


• 4t * 4» * 




♦VO 4 4*A,^,-4. 

O' i* O ^ fX >V O • 

r^y** 'V••^ oo 


yy4**'4 440*< 

'• A4^« 4f'AW< 

40%» «-**J4« 


4'«44\A#\i>y(*»> 4'0«4 44 •4r- *^4 >«p«r. 

Ayr‘4«^A4J4\4 y4»«i4 0' y« r^>4y»«y 


>444««44>*r'‘4‘ 


1 4 4 4 4 4 


• 4 4 4 « 4 O 44 4* O 


» • l\ A «A < 


• y » * 4" 


\ '\- V \ 


• y o « 4 4 

V *\ V A \ \ 


144 *44444 


44 4f\<4 -O*\4>4''4A0A>44A^#*'»4^*\'^*y4*^^A4‘4Ay^4«4yi\r*>«« *^*4 0 

y*^»->044«%i4 4»4^»A9 4\«.^4^'»Ay4» 14* «4-*y4»*M.«« «^ • 


t 4 y y 
V O O 1 * 




y-4'«v«vy«*'<40P-4'V4»4^ *<»r^4y4'AiV4*>r»i»4' «^««»4-4 f**v«4 «• i«<v.*» 4«4*y «yt*« « *«4 * 

4 4‘^.y^«*y4Ar'4'\Or>'r‘ yA^ Ay* * 4^-4 yA AO* A44 4^«yA«»OOAy • •«•*•' «e. 4-\,4 

*»^04 4''«r0**'«*AAAl^«Ayy^>4>A44iV-'t^» *4A4 «4t**4*«4 *t«y 4AOyA4yA4«* P*>44«* 




*4 *-4>« *44 *a «44 4 444 


4 0 4 t* O 


A »\ A «\ A A A A A 


«0^«'«Ai»A4 0^4>r-«»rv'»«'V«A4y'0^*0«>« ^♦V«*'4y'4'r»4 4 «>«\*^ty4A4^V. •~«V«A4y*4i^4,» .x**** 

4 «4c*0«»0000 > 0 v r cci . C^^i »-a»«-^M»<»«>v »AAAAAAAAVA«Ay>#‘^yyM«iAyttf>«#>« « •« • 

O 444 O 44 OOO«OC*C*C*O«»CI€><t 4 '»«?<Vi*(»O^*i*«*OO(« 0 nt*(»<*l*«'*»^'*O 4 OO«*OO(*A<*OAO 4 O«* 

« 44 '4 4 4 4 444«44«44 4 «4 9 444444444 J4s9J*»* «0 «4««v*44 • -• * *A « * • • • • « • « 

44«44*94^4444* «4 «« ««»*»4v**«* •«.« «« «•« •«« «« t* *«■•«.• «•« * * *4f • 

AAAAAAAAAAAA'AA'A-AAAAAAAAAAAAAAAAAAAAAA-AAAAAAAAAAAAAXAAAAAA 


« ^ r «' ( 


y % o ■ •a*»4O'4A40 •' 

JJ ^ •'•^^.^'^♦VfV'V'VA »VA A«|\»*V»A*A 


A«Ajy 4A4 *» 


y 4 »* • 


AAAAAAAAAAAAAAAAAAAAAAAAtXAAA 


O 0 O 0 0 0 O O 4 0 A O 0 4 0 4 O O 4 4 0 0 O 0 0 4 0 O n »♦ O O A 0 O 0 4 0 *9 A »» »* 4 0 0 A t* I* o 4» A 0 0 O i» 4 4 

^ 4 4 0 4 4 4 O 4 A A 4 4 4 4 *9 4 4 4 4 4 4 9 0 4 iV 4 0 0 4 4 «« 4 0 0 0 A 0 A 4 4 %* 4 4 0 4 4 4 4 0 4 0 * 4 4 0 4 4 


! 



A-6 


^ ^ « «r 

3 « 4 « 4 9 


^ fV «V 

•4 r^ r- r- ^ r- 


i 


«/> 4 fM ^ 


! 


I 

i 


fV rx# A* rv <\* 


^ #\» « •« 
9 9 0C»* 
^ « 4 4 


3 


c 9 « 

9 ^ «V 4 « 

•9 IT ' .r I# ir 


4 9 9-9 


ir ^ ir 

« 

« « 9 f\< C 


-9-9999 


9 9 9 9 9 


S 

. ^ « 9 C 4> 

^ *< c rx# 

«> 9 « 9 


3 


9 9 9 9 9 


IT 4> r«- «/ 9 

9 9 9 9 9 

9 9 9 9 9 

•»« 1^ 
9 9 9 9 9 

9 9 9 9 9 

Ai «\. «V> «V #X 


C C C c r 

a 

9 ^ -< r- 

U 

f0> 9^ 

I 

9 9 9 9 9 

^ 9^ ►. 9^ 

P 9 9 9 9 9 


M O 

O 

^ w 

•- c- 

3 ./ 
rx •-• 
«*i 3 

t» 

O «*i 


9> a 

« o 

3 ►- 

O « 

M 3 
13 

^ 1^ 


V •- 

-• ^ 
o •-• 

C Cl 
1^ 

0 t) 

1 

«• o ; 


9- ^ 

^ C 
J •- 


« O 

VI « x» 
9- ^ C *9 
1 9 

t3 9> to C) 
•-. 1 O 
9 wX to 

to C 
to. O Cl 
9 ^ 

« ^ « O 
9 ^ 

C 4 ^ 4 

• •— 9- 

CT to > O m 
IT 9“ •- 

Cl O 

9 C* 

9- ^4 

7 a 

to* 9> 

Cl 7 


^ 7 

O S' 1 
toi to 3 

> 99> _| 
9 C 

^ • c 


c ♦ ^ 

9-4-. C. 

«r 9 ^ 
•to w r 
a c o 
^ an 

W C* toJ 
C O 9 
9 ^9 

3 O C 

to C 

C C 

C to' 
to> • 1 

to I/' »> 


-■ ♦ e 

O to* 


-10 9- 

to — c 

Cl o ^ 


to C 19 

• to 

1 tr 1 

o ^ 

9 

to ♦ 9 

C 

C IT V 
tot • C 
9 7 


to> to> «. 
9 to •- 
C* 9 9- 

to. c9 a 

O to ' 9-4 


: ^ « 19 -> 9 


toi ^ O ►- 


C* t • 9- ► 


7 C ' to - 9- 


9 II 19 


0^9 

3 7 to 
9- C*» t 

^ to I 


j — ' e> 

to c> 

9-3 7 
KJ 7 


7 C9 •- 
••7 7 


9 • to 

0 to T 

• « 

1 I- to' 

9- Cl 9 

9 to- • 

to 

to *r !• 

• 07 
7 • C 

3 7 _J 
r> 3 
ir o 


^ « a 

o> »«■ r- 

7 9 9 

O — — 


W' 0 9 

•- c- *x 


ir IX* 99 * « — 9 - — 

• • ir *x c & c 

o c to 9« rxi <c 

« C *9> « f9\ 9 C 

^ IT 9 9 l\j 9 

^ W O 9 • • • 

9 9 •* IT O 9 /X 


7> IT 


to 7 
1 to 


toi *^9 9 


9 O » ►- O 

9- 9 lO ^ 

7 7 to to C 

O O Cl a •-* 


' to • C** — 

on c c j c> 

to to C 9 0 7 

9 9 to' to _j •- 


toi • 7 


(u l le • jlTt 3 • ?N ju< i«a 


A- 7 

OKU;iNAU VMW' 
OK riH)K 01 ’Al 


1 •••••••••••••••••••••••••••••••••••••••••••••••••••••• 








« ft« o 1#^ 4 «#' «* ^ ■ ^ « A ^ » «.««« o «.• o ^ ^ ^ 9 <r* *• <r o # ^ 0*.*0>%**^0*00‘ 00^0- ^0^ 






/k.'.'*C»0^''0* «« « %•%.* •* 0900000000 0 0000000000000000000000000 

V -V »X 'X ■'V 'V *V 'X V'V<V>«X'%'\-%'V»% — - •-<• — 

%• *» O *' v> •' *« *• .- « .» »• *» .» •* .» k- fc* *» *' .* *.< •> ^’» .» o O O %« « »,* •,» »• *» 4 » V* V' %• *» O 


^ 0 0 0'> t\, 0 r ti^9'9^'^0 9- 

•^ *\ *• 0 9 r‘ 0' t««\* 0 9 9- 0^ 9 •- S.* 0 1 


V \ V V >X V <V V <V ^ X <V V >V •% <V ^ -V <\ V >v <v > «v 


**4'««'**«**»^ 9 0 

*♦ 0 0^ » 0 0* ^ ^ 0 
v> *■».•**.* ^» »' *00000 0000 


<V ■% >X % V >V ^ .■• 


•9* 0 0 9 «V % 

« tf' P^ •% •' V* » 



« 0 9^ 0* <% 0 0 •** 0 0^ ^ 0 9^ 0 • 0^ 9 9} 0t 0* 0 0 9- %* 9 9> w~ 0" t% 0 %* 

^ 0 9> 0 9 >t 0 9^ 0^ 0 9^ *i\-\*A'0^*^*^9 0 9^0 0 » 0 0 »*-»9*0*^%'9'0*I^k*9^0' •^0 9- 9 ••0 0 9^~»9f0^ 


M ^ 9^ tf* *» «\f\i>«\f\f\«V<X<V^'\'V^<\<Nfk'\'V^f\r\«V'X'\'X«V<V<V^<V'N<V<V<V 

o 


I 


I 


] 

I 


« va ''«4 w* •** 9 9- 9‘ a *^ o # 4 * v««a - a^-a a 9 ^ 0* 9 9; 0 0 9^ 0 \* 0 

0* 9^ 0 0 0 9' 0'* ^ 0 %* *\ *^ *% 0 99-0 9' 0*%'0^*K% 9 0 0*^9^0fS*^9>- 09^ 


* 0 9' 9^ 0 0' 9 ^ •- 0 9- 0* -^ %.* 9- 9 9* 0* 9' ^9 9' ^ 9- ••9 

*•9 9 9 90'0* 0*00 0^9-9‘-9- 9* 9' 9 0 0 0 0 ^ 


%> ■ ^ 0% 9^ 0 


^ 09 0* >L* 0 %.■• 




• * *9 0* 9>> 1^ 0 9 *.* 9 tK, *9 09 0 0 0 9' 0* 0 *J*t^^00-9-0*0*0 9 k*0*>%*% »909^ a,* f9t^9^^t^0^ A.* *^0 9 9 9' 0 0* 

9 ^9- 0**% %* 0 9' 9- 9>-9‘‘9‘9)>%r* >^99^ 9 0 ^9 0 9 *> 


.•.■*^^-^* 9 » 9’^9 90 * 0 > 0 * »«•••• a 9 0* 0* aa>«^ 

9 9 9 9 9 9 9 9 9 9 9 9 9 9 90* 0* 0* 0\0'0*0*0*0^0*0 0*0*0*0 0 0000000000i 


r<-» %-^*P»«^a 9 0^ 0* 


9 9 0* 0> i 




9 9 9 9 


\* A 9 0 9' 0 ^ *\0^*9*^00*^ 0 ^09-^ 0^9' *^9 09^9 %* t% 0* ^ 0 *0**^9 9' 0 9' 99A9- 0 

9- %.* 9- r* 0 9^ K* 9- 0 %•* 0 0 0 0 0 „■* 9' 0 apM 4 a « V « P *^-« Or -»** t 9' 00 m* 9- *%*%099-‘ 9 0 *\i ^ 9 9-^0 <N 


^ 9 9 <v 




9999 99 90* m^0^m*0*0*0>0^0*m*0^0^m*0'* 00 0000 00 000 


9~ 9^ 9- r^ 


0 * m* 0 * 0 * 90* 0 * 0 * w' 0 * 0 * 0 * 0 * 0 ' 0 * m' 0 * 0 * 0 * 0 * 0 * m* 0 * m* 0 > 9n 0 * w* m* 0 * 0 * 0 * 0 * m* 0 * 0 * m* m* 


90* 0' 90* 0 * 90* 90* 9T* 


9 S 9* ^ 9 0 90 ** *^ 9 0 90 *.* y0 9 0 9' %* ‘y0 9 0 ^ 9 0 99 %* ^ 9 0 90 %* ^ 9 0 9.' ** 

fc' a 9 f 000 0 9^ 9- 9-^ 9^ 9- 90 

0* 0* 0* 0* 0* 0* 0* 0* 0* 9* 0* 0% 0* 0* 0* m* 9* 0* m* 0* 0* 0* 0* 9* 9* 0^ 0* 0* 9* 9^ 0* 0* 9* 0* 9> 90* 9* 9* 9* 9* 0* 0* 9* 9* 9* 0* 0* 0* 0* 0* 0* 0* 0* 0* 


^ IV ^ fX >X iV ^ *X <X ^ p« 

W'\«V*\<X*X(X<XiX«X«V<X<X<X^ 


v« •« •« <V ^ ^9 <X *X ^ 


'X'XX'X-X'X^X'V'XX'VIX'X IX«X'X<\#V'V»X#V*X<X«V*\'X<X'\<XI\*»'P»'^^»^***P*'«P ^pm^^90*t^*0*m>*0%t^90*^0*»^*i 


J 


A- 8 


!! 


«•«#»«• t.% ^ 9 0 ^ ^ ^ 9 ^ M m* 0 m ^ « 


•<•«««•«**« 9 0 0 


^ ■* %^ 0 ^ 0 i 0 ^^*% 0 ^ 10 ^^ *^99 0 9 0 t m*t ^%*0 09 rn%% 0 { 


9 •* 0 0^ 0 0 9^ 0 ^ 0 %• ^ 0 0 ^00 


8 ^;: 


' 0 '“y* 0 0 •% • ( 


^ 9^ 0 %% ^ ^ K'‘ 0 9- »«^«»f y^0*>90^9-0 09- 9(^^0 9 0 


I «i t «r •-• ^ V < 


• 90 ^ 0^00 09 - 9 - 0 * 


«• «* »* »«»«•• % *v ^ 


I*' r' 


I 


,^0^^0mm0.'% 90^9- 0* 0 -^0 0 •m00^00*»99-0 ^0^0 ^ 0* 9- ^ ^ 0 • 9 0 0 %|T^ 9l 0> 0 

9 900^0^ 00 09-9- 0 00 0* 0 00 0 ^ — y» <99 >y$ 09 *0 1*9 ^ *0 9 t 


^ # «r «r ^ ^ ^ • * • • t ^ ^ *v 


0 9' 0 0 0 0 


0 0 0' 0* 0 


i 


0* 0 0* *y -0 0 ■* 0 •• 0 y* 9 0^0- t •% V ^ 0^0 

I ^ •• *♦ 0' 0 9 *0 w- ** 0 0- 0* *0 '9t %' 0 0 9- 0 ^ ^ •% 


^ ^ ^ •X »0 - 


9 ^ 0 0 0 9* 0 09 *0 — ^ *y %y *y -X y0 9 0^ 9- 0 ■• *0 0 0 * -* 0 ^ 0 v » •* %» ir* ^ ^ 0 *0 ** 0 ' 0 • -% % «v • • -• tx *0 9 

0y 9 09 •. %y 0 0 9 - 0 0 90 ^ --\y 009- 00 909‘X •^*0 0 09- 0 0 9 9 >0 10 ^ ^ w* %'%* 0 0 .9 0 0 0- m- 0* 9 0 9 0 0 9 0 

9- 9- 9- 9- 9- 0 0 0 00 00 0 0 00000 my 00000 • 9 9 9 9 9 9 9 9 9 9 9 9 9 9 t 


s 


*%9-‘X9-m90 9^9- m* 009'X — ••0000 ••■^ 9^0 •^0-y 9 0 9 * 0 X 0 0 9 X •' 0 ^ ^ • 0 \ * 0 %9 •- 9 X* 

. 9t 0 0 -^ • 0 9 •-0 9- 9 IX •* 0 0 9 • * *9 9- 0 9 X %y m' 0 9 0 •■ -y 0 0 0 9 X • ■ 0 m* 9- 0 0 ^ X 0 X' 9- 9- 0m*9*^»*y»X -- 

» - *% ^ 0 0 0 0 X' 0 0 0 m’ 0 9- ^ 9- 0000 00000000 9 9 9 9 9 9 XX X^X-X 


m9 X \y 0 i.y •• 0 -•* yy m* 9 0 0 0 9- m* y 9 0 0 0 y9-m'^09 09 

00 9 99>00yy0 ^000^00*^ 9000 9 9 0 9- % 0 •• 0 X »- 


XX'-- y X 0 my m' 


0 *y 9- X 0' 


0 0 9 0 


' 9 0 0 ' 0 -•• X 

•^ •• 0 0 X 9 X 


t 0 0 0 X X X X X 


*01 


Sj 


• ^ « • # %* # ^ < 
9 0 m* *- 0 9 9-1 
9^09 00000 09 I 


0 0 0 my 9 9 9 0* 9^9 XX9 9»^00 m*my 09- 0%y90-^y00 0'* 

*90 0 0 ' y^X 900 -y 9 X X 9 0 0 9 9 0 0 y0 0 - y - - 9 9 -■ 9 X 0 t 

^000 09 0 yy 0 ••9 00 0X0 0 \- 0 my ^ 0 0 9 -• 0 0 • 


*y 0X9 y 00 my -^9 yX 0 0 m ^0 9 *y 0 *0 0 0 x 0 m*X 00^00 --* 00 x 0 0 x 0 0 X . 9 0 x 0 0^0 0 


0X0 0 XX* 


0 9 0 X* 0 0 0 9* *y 9 X 0 X 0 0 X 9 0 0 0 0 m y 0 


ir •' w' w' w' * » ^ 


^ .V 




» «• %9 0 0 


0 0 0 0m* 


mX 9 0 0 0 X* 9 9 9 0 mm yy 0 X' 9 0 X 9 0 0 X* X 
^ X 0 9 9 9 0 X X 9 000 0m-0mm9 00 9^ 
X* 0 X y' X* 9 000090 *yX09 mm 90X9X1 


mm y- 0 0 m- -y mm 0 

mm0 0 X 9 0 9 9 ' 

ym mr 0 -9 9 -y 0 


t \ X X mm -X 0 0 X y* 0 X 9 ,y 9 9 I 

* 0 • y 9 9 %* my X 9 X my 9 9 90 

y y X* 0 yX mm X 0 9 -<# 0 0 m- 


•9 m' % 9 X 
y9 X X y»9 X 0 
m 0 — 0 .y yx 0 


2 m 


mm X \ my m>% 




• XXX XXXXXXX X X X X i 

>000 000 00 00 0 0 my m* 1 


I X X X X X X X X X 


I X X X X X X X X X 


' X 9 ^ 0 


9 ^ 0 yy X 


X 9 S 0 * yy X 9 0 0 yy X 9 0 


ymym0y^t00^^«9m9m9990099999 999999990 9 99 9 9 9 9 9 990900 99 999 9 9 9 9 9 9 9 

■••«99«««49««9««s««99««««99«ff«««9«9«««t9t9««*««««t«t9t«l* 


K 

■ 


X XXXXy0y^*^*^' 


0 0 9 9 - 


0 9k' 0 0- 0- 0- 0' 


J.D. ta. 1990.0 SK. I.A 


A- 9 

Ol’!<ii\AI. I- All I' 

"F P(>i )K 01 AM IT 






• • • t • f t $ $ • • t • t $ $ 9 9 9 9 9 9 9 9 9 


^ «riTi«r^ini 0 4 


• 99 Ja 9 J- 9 J 9 - 9 J 




^ -a J4 

a a -a ^ a a a a a a a a 




«a ^ *' « 






«ao# 


o»«r> «iTtf>-a^'^»« 


i 






H 

i! 


c^9a^»ctfa»9‘99»»^a»aaaa a' a' a aaa>^a»aa>^^^9^a^^9<‘^t^^^^^^^^^a>tf*if*w^a*ft>aa a 




<^«(V•-«~•oo*9 4.>ooc»o«>*•«^**■^«*v^•^««a a atr^99^^ a' 99 »'«-»»^«v#^^*^a a air^^ «v^« 


00 c>v «00 0 c* 0 v *0 00 c *0 0 & t^OC'OOOc 


m ^ *a — a r- — • a 
«>• •'a<»<>OOC'— ^ 
aaa 


f^f%^^aa*9^9^t^a 9 
aaaaaaaaaaa a 


p*% ^ 9 a> ^ ««o«ra a a 
a 9 * 9 9' 9 


ama^r'^o-^'X 


99 <y ^ 9 * ^ o^a a> 

^ a 9 r-' 9 9 o *-* a ^ 


n 


»V 4 •-•«»*«<x 
09 9 4 4>4‘i/>^ 

«v«- — 


r> *xa tToa^vr^a^a 

a a"^*M«v<xf>«^»-«oo^ 


ao-#»«r>-'V««M«a ao 

9 9 a> a> 9 »- ^ 9 9 9 > 9 ^ 9 * 

O O O €' O O C* O ^ O €•» 


9 ^ 9 a C* 9 9 99 ^ 

a a»^^<v^«x«^**oo^ 

O O O O 13 O o O O O •.'» 


9 9 9 1.* 




«vo a a 9 >xo«ra>-»>.*^^^«' «> 


^M 9 <v «ra*^— ^a a^ix«««« 

^X^XJXiX — -«•-••— »OC- OI'OOOk'OO 


o <3 if» ►. a 99^*%9 99 a- 99 9 9* ^ 9 

^9*c^99*9> a c* *>• *% %a 9 9 


«-• 4 X«r*^r 99 ir<x..-«r^««'o^ 

^ ^ ^ a a 9> *.»«ia 

r* o o 1 ' <•* o *•* k"* v» o »,• 4 .^ w' c» o ••—•*— —• 


^«« 9 f% c* 9 ^ a 9 ^ a«'<xr^ a ^ 


tr 9 ^ ^ 

9 ^ 9 <vair**«Ma <xp*«ir»«fxa 


S 


o ^ m* M} 9 ^ ^ tyt 9 t 9 

9^ a ^ 9 ^ a“ ^ 9 ^ 

999 Z *09 9 9 *^ 99 ' 


w* a' •^•^9*9"^c%<,-* 9 a ^ 9 
99 ^ a a' 9^C9>a a 

9 9 % 9 9 9 9 99 * 99 f^ 9 ^ 


a a a wm ^ t^9 9 *r* 9 
f^ 9 ^ 99 f^a^a 9 i 9 

99 9 9^ 9 •^a»r>-r» ir 


^ 4 .> *x * • o a* o IT' o 
»*i If* o o •« <a r- <a fx ar* ^ 
^r» «n*a^v«a^^r>.a'« 


a a^c'vi^'xa^^r**^ 


•-•r^ »xa** *X^“ 'Xa** 

•xx«^«^a a«o^ 


^9>9fSt9>9^ar^9*%»a 999 »»fat^a9 99 99 9999>af^f^ 
^^^fV'X^-'^'^aa a 9> 9> 9 


o o «^3 O .> w» O 


fXfX^ <X*X^*X<X#X'X*X«X^^ »X<X#\ 


a 9 f\> 9* 9 a a I'aair 9 a 9 ai.*r> 9 ^ ^ ^ 9 9 ¥'' a- 9 9 9 aa^m#^»>v'*^«^««'oixa>- ^ ^ a 9 "^9 9 a «xa^a^ 

9 9 a 9 •- 9 a 9 9 9 a* 9 t0>99"^9*^9t*‘ 9 ataar^ a* a 9 ^^9 f>f9€'*999999a9i^99a*^^f^^9 9 ^ 


a 9 a 9 a *^*3999 ^9^9 a99f%09*a>af a' 9 ^»a a' (^^^9*-999999€^9ac*a99^a»- a ^ 9 9 *y a *3 a-^ 9 

a 9 *\ tf> a 9 w* i#>if‘a^-x*x«^^««»-* -.•—•-•#x»x»^aaiO ^‘Xi^io »-«^ai/'— *^a •x»^^-»*^a 

*— ‘^c 00 n ">0 4 oot-'wooi.'C'OOi'r'4'»ooo— ••——•»«••— ♦xx^x'x^i^p^^ a a a a999 999 9 


c'^^a-ca^a^c ^xa a a' a 9 999 a 9 9 ^ if* 9 ^ %. 9999am'9 a 9 9^<3999a-‘ 9^9 9 ^^9 f% 9 9t^9^»-9tr‘ 
a 9 «4V<xa><x«M<xiro 9 a ^»«oiaa' 9 99 9 9 a* 9> ^ a a 4>rxo*^<M a ^ a 9 9 9 a- 9 9 9 9 9 9 a>- 9 9 a^ x'* ^ a^ 

9 9f^a' *K99 ^fK^099C* w' a' <^^^9 9f^99 *3099%399 9 a ^9€ ^^9 99 a- 9a-9 9 a^ 


9 fa 9 ac 9 <%a '99 a c* 9 ct 9 ^ 9^9 99 •*> 9 * •^ 999 a>‘ 4 a 9 a^%.r ^9 a* t%a 9 a' 9^^99 a a 999 a a 9^^^3 

^r^t \9 a a 99 ^^tSt 99 ^s 99 a a a 9999 

OC OC — — <XrX'X'X»X*X*X*V»X^X'X'X#X^X<X#X*^*''*^"*'#*i^*i»la^»^a»l^i^#^*^#«***^#*l*«*^**> 


V'V'iTia'if*ia>«>«rir*ir*if'V'ir'irtf'ioiririr>ir«rtf^«r«rmirirtf'«rirtf'iririr»iririrv'w'«r^«rarar«riririr^^v«^v'v*«rirv' 


9 9 n 3 a ^ 9 * 39 ta 9 9 % 3 ^ a 99 ^<^a 9999 »a 99 O<yta 99 * 3 f%a 9 W 0 t^a 9 9 * 3 t^a 99 \^f^a 99 * 3 >y»a 99 
9 9 OOOC*C>*-— • — -•-•'X#X'V*X'X»^«^»«^*«a a a a a 999999 9 9 9 9 a^a^a^ 9 ^a^ 99 a '999 99 99 
a a 999999999999999999999999999999999999999999999999999 999 9 
999999999999999999999999999999999999999999999999999999999 
a a aaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaama aaaaaaaaaaa 
a a aaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa a a a a a a a a a a a a a a a a 

fX«V ^fX^X'X^fX'X'X^V ^^«X'X^^<X<X^^fX<X^*X#X^^<X^^^^^^<X^«X«X^«X^^*X<X^fX<X^At#X^^^^^^ 


Ootrooc' 00000 oooooooc*c 3 c oocoooo ooc*ooc* 0000000000000000000000 

a 


ti 

a 




’AO a^caocoo 


i 


A- 10 




I 9 ir ^ ' 


9 9 9 9 9 9 9 9 9 m 9% 9 


9 9 9 9 9 9 9 9 9 9 9 9 


9^m^^^w*wrnoo99m 


» •€>0-«^9^C»<^/>«0#» 0« 9«0» 00««» 

9 9* 9 9 :9 1^ 9 9 99 9 9099*^9^9^9 99 ••> 9^^ ^9^9—i^^€^t9 990^^^ 9 9 9^^9 9^ 




I 


9 ^ 9 9 9 9 ^ O 9 9 9 9 9 9 9 ^ ^ 9 9 99^*^t^O9r-0^ 9 

^ 9 9 9 9 9 9tf^¥^9>9*9>9*9^W>^lf^9*f99*lf*t9 9 9 9 9 9 9 9^^*^^^9ifytf%$tytf^f^w^m^^-tt><»w^^^0OO0000999 9 


I 




99999999999900 


i 


ooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

9 OOOOOOOOOOOOOOOOOOOOOOOiSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 




i 


f%i 9> 9 9 ^ 9 r^OOO<^3r^ wm 9 W 9 9 9 J 9^ 9 0 9 9 9 Or^ 9 9 9 *^^fyt^f**9^*^9 9 ^ 9 9 

9 9 9 00»^^f^*^9t^9^99 ^ 9 t9 9 m ^ 0^99^0^9*9 ^9 ^09* 99 ^99 *^ 90 ^^ 09 9 ^ 9 * 9^90 

9 9 9 OOOOOOOOOC.>00»««m<^*«»«<^^'X^^^^M*^ 9 9 9 9 9 > 9* 9 * 9 9 9 9 ^ ^ 9 ^ 9 9 9 9 9 




/% 9 9* 9* 9 *yt 9 I 


i«? f%r» 9 9 9999^****^099*^ 


^ 9 9* ^i%^9 99'9*9*9*9*tn 9 9* f\i ^ 9* 9 ^ 9 ■ 


'*«000 OOOaMMaMi 


9* 9 ^099-P^9 9*99*9 *^99*9*99 990^^999 9 0 9 9 09099‘90*^9‘*^90*99t 
^9^99*999*9^O9‘9*f9O999*9*9*9^9f^9»^9‘9*9^99-O9*09‘9*9*9*99f99‘^9( 


i9 99f*t909^ 






I O 9 ^ 9 O nt O 9 9- 9 9 9 ^9 O t% O i 


9 9 9 9 9 9 0* 


i 

0 

1 
i 


, 9% 9> f9 9 9 9* 9* 


9* 9* 9 9 ^ ^ 9 * 


' •* *9 9 f*$ 9 ^ 9 ^ 9 


*9 9* ^ ^9 *% 9 

'••000000«^*««~*I 








0m9 99O*9999O9t990Ot99900t99 99 O999909999099 9909»99OOm999Ot999mO*9 

9 9 9 99*9*9*9*9* 99 999^p*^^^^999 99999 99 00000^^ 




««9 9 9 9 9 9 9 9 9 9 9 9 9 9 


ooooooooooooooooooooooooooooooooooooooooooooooooooooc oooo 


m 9* p- 9 ^ m 9* 9 •^^9*^9»^9f9 99 09t9 990f99 99 0i 


9 9 9 O nt 9 9 9 O ^ i 


! ! t ’ ] 1 ’ 1 1 


.•I ) 


1 I 1 


A- I 1 


OKldlNAI, I'AilK i.s 
OK l’(H)K OHAI I I’V 


I- 
s 






«» «• ft» *» «• «• «» «• •• •» *» «»«•<>«• «• «» 4 


I 

I 

I 

1 


• w 4 » «• «» •» «• I 




1 * tf« •» 4 




«» •»»^4r'»‘ 4T m m ^ \ir. 9- «»«• 


r- m 9 « r- at * «» ^ ir« «r «<» «*. 

«• «i 9 » 9 »»» 9 »»•*«•«*•»•* t» •• «4 ^ ^ ^ I 


\ 




4 <« <• •« •« « 4 








v*v' 4 rw'«v««n«' • ^ 

V 




«« 0 «*V 44 «»r'r‘ 

• • 4 »*»«»<-«^mr‘ IT r«»« 4 ir«» 

4 t 9 « « 


I 19 * «• • • ^ « 


4* 4* 44 4* 






49 ^ «t 4* 

«‘ 9 - 

4* •- 9 ^ •« C9 9 


a>««% 9 - •K*f^«Vt 9 ^ 94 » 4 >r^«i»^r- 4 ».« 9 ^«^ 99 ' 4 » 9 »^»a 4 ^«^.*« 4 » 4 *<«*»«t*^f ^999 # 9 r«»«<^ 

«<^«n4*« *^9I 9 #«* -9*^9r-»V*»99 — «9«»49*9^»444-*^» «94»9-|9*<9*«*«tf*#»<^«t«»pa4. nt P- #499 #^9 <% 

4»*-*4av4r»<^l9*«*#%l9»4«9(9 9«>99a4*«#V«>«4*9 «4*9 -9 •-••'«* ^99 


M 9 9 9.9 9.f.« 9 '9 9 9 .9 9 ^9.9 

anv*i9*i9*i9*»*i9*iri9*i9*v*9r*9r9r*»*»*i9*«9*i9«9r*«r«9*«*i9'i9*«rw*v*9rir99*9rv*«9*i9*v*tf*«*«9*i9*«*»*v««r*«n«*w*v*«*tf*w*w*tf*v*»*«*4r* 

• ••••••••••••••••••••••••••••••••••••••••••••••••• 

• •«» •«>• 9 •«4»<%9 49«>44«V^ 49«>4*«4« 949a»44*>t<«49«»«4 999 9 ««>«.»<V.9««>44<^-9 •«>4.««%9 9»«»44/% 

0^ M* 49 * *94 H* <«* « 9 * «#* 40 49 * 99 * 19 * 40 99 * 49 * ^ * 9 * 19 * 19 * 49 * 19 * 19 * 19 * 19 * tf* tf* ( 9 * 19 * 19 * 19 * ^ 19 * 19 * 19 * 19 * 49 * «n tf* 9 * 49 * ^ m an ^ 19 * in tf* ^ W* 19 * 49 * W* 49 * tf* 19 * 9 * l 9 * tf* 

9 9 .9 9 9 <9 «9 .« *9 9 >9 *9 .« >9 .# 9 9 9 >9 .# 9 -9 9 .# 9 9 .9 9 '9 '9 ^ -9 9 9 « 9 a 9 '9 <9 9 .9 9 9 9 .9 9 <9 *9 9 « >9 a 


a 

K 


C 




A- 1 2 


I 





s 


«« O 



I 


I 


«» « r» ^ ^ 

m •«#« 


I 

I 






«« c> 
c » 

^ M 
►■• f» 
) # 
l« »• 

«*l t 
4« 

0 Ml 

1 

« Al 




a 


O « f c» • IV 4» 

^•^•VfVlVlVlVlV 


» » 

« 

tei » 


8 «i «iv»in*«r» «v 

-« IV ^ i«* • w> «« 

|2«> •tvivti 

4> *«« r> « 

J»f- *iCtf^«^»^ 

T m ^ ^ •-• 

t 9 «« IT •' ir« IT 


*V'IV» «iv«> I 


i 

9«i^ 9 

^ ^«9^4>C9 »• 

m 4 ^ c» «i 

,ivv'«> m 9 ^ 

^ (9^ •« 

9 9w*iov«tr«r' 

«' 19^ m I#' «« «* m 

<«> ^ <V 9 ««9 4>IV 


> IV IV « 


«l «• IV «««*«.* ^ 
I? .« IV IV IV rv IV m 

«« «0 «0 19' I9> «' «r « 

.9 . 

errf iH?r 


9^ 

•■• M 

I X 
%*•• 

Ml .J 
A> II 

Vt 

<> •> 

X • 

•« «' 9 

X • • 
X « « I 
41 • 

»« X X « 

•9 O » « 

X / 

Ml ** » » • 

41 X 4.1 


► M 9» •* 

t m 

4^ » M 41 
•>« t i> 
a 4« M 
•-■• Mi 41 
Ml a 41 
«« X Mi 
a Mi a 41 


O Ml 49 «• 

a'A •• 
Ml a M 4* 4 % 
» 4 9 »• 

a a 4 I 

499 99 •• 

• • X a 
X 4 I 4 I Mi 4 
a Ml Ml 4 I X 
»« <9 49 49 Ml 
4 KA 41 

1 49 49 4* 49 
•9 X X 


**9 • a 49 a 


X 4* Ml 

4949 a 
a 9 a 
' 49 49 
a 41 

49 O 

Mi 49 

ai • • 

a «n » 


> .9 B 

4« Ml 4) 
Ml 49 41 

4 49 ^ 

a 4 9 
41 44 X 


49 a m 


4' «9 V 
441 • 49 

9 tf9 X 

9 •« a 


4 9 »« a 

9 X Ml 

9 4« 1 


I 9 4* 
a 41 
9 9 X 

49 X 


49 9 

41 

X Ml 


J Ml 9 • 
4« 9 a 

X 4« 9 
a X X 


41 t 49 

Ml 9 * « 

*9 a 9 


• 9 
B 9 Ml 
9 4»a 


Ml «' 4« 
9 49 X 
X 9 49 
9X1 


I 49 


Ml 9 9 

B Mi a 

9 ai .9 


41 •-• »• 


a a 

o 

C9 

o M 


a> o o 4» «a o 
• • X la o a 40 
49 9» 4> a IV 9> 
a> af 9 a> IV If* la 
9 X X a •« X 

499 m « X • • • 

9 X ^ ar 49 a IV 
XX • • a ->• «« 

IV IV •« 


49 • 49 X 

a a 

•9 9 _9 4> 

4n at 4»i X 

a »« B Mi 

a 49 V •-• 41 

9 - a «9 X 

X X 9>« Mi a 49 

49 4> 4.9 a 9a 

»« »•«••« M9- 

9 -9 a M 19 a 

Ml 49i 9- 0 X 

B B B X • »« 
4.1 ^ Ml • 4* -J 

O a a 4» 4B X 49 

a Mi Ml 4.1 a 49 X 


5». 5.*. 

jiT ,»i. 

•iiiSt-ii c*.:*. *119) 



Itl 






•••••»«.• ■«.«•• «.«.« • « .• - .%*«»»•.»«•««»«»• ».• « . • 

«» •••••••••••••••••••••••••••• •••«••••••••*••••••••••••• 

^ 1^ <V «\| <% «^ •% <V <V •% >^ % ^ ^ V tV V <V •% % >1 •% V >V <V ^ 'Xt >v ^ *v ^ 

# - ••« «».• 4 •»«» «v w« «**••«*■• 4 'X* •* ««•'«* V* • * w« « w' i» «v f • ft* ^ r w» txi < 

ft»r#««<x* **«ft**ft«»*^*x »■*»«• 

» M» »* i%* ««*««•'» ft ft* ft ^ ^ ^ # ft* «* W« V' If* «#' M' W* «•* • • -ft ft '• • *^ ^ *ft ft** •** *^ *X >V V *X> >X <X -V >V 


•V •> «^ ft «• *• ft «* 


V *V 'X* *V «V >X *V *V *X* V 


*»• ft 




•X <X X *X *V *V *X X <Xi >X V 


ft‘<ftfti».«Mftft>««%t«*ftftft*^^ftft-X>«ft«ft«ft \ftft«ftt ft**^i% »•#«* »•*«« Vft**^W*«*Vf Xft tft*ft«*«*ftft 

«• .V Ift* ft' ft ft* M «• •» ft* ft ft* M* ■ ft* ft »ft « ft* • W* • ft* ** »• ^* • ft •• ft t ft «» ^* • ft ft* -ft »» •* ^ ftl* 4 « »* 

•^■ftft«-ft-aft«ftftftM*V -««iftxft'*'XftX'«*«**-*ft ft* aa*x^' ««• tt* •«<X'ft* ^»»t\ft4ftft»» « «• 


V ftftft -* • «<* V* ^ «> 


V *X> ft IX <X ^ ftftft ->ft -ft -ft V* »ft V V 


ftl* «* It* W* V* «* W* tfft •>* W* «* V* W* W* «* M* # # ft» «a # # ft* # ft* ft* ft* ft* It Ift ft* ft* 4ft ft* ft* # ft* ft* ft* ft* tt ¥ ¥ ft* ft* ft- ^ ft‘ ft* ft ft* ft- ft* 

It* It* ¥> It* It* •* M* W* It* It* •* It* ft»* It* *t* !»' •* It* •' It* •' It* It* It* ftl* It* It* •* M* 4ft* M* W rf* «t* M* It* rf* W W* 4ft» •’ ¥' *ft* ••* It* W* a* ^ tf* H' «• it* 

»• « ft# • tfl 4 ft r ^% «» • • >ft4 >«X ft It* «* %* I* • • V ft III ft* t t» . « V ft ^* ft X* * - V "I ft ^1 ^ »ft • X. 

• 'XtX*X*ft»*X>XI*VX*X»*%*^^"^^^*^»*ft*'*^*^l I • ft I • It ft*i**«t*««*tf*«t*»t**4**t*»**4t*ft*ft*l*ft*ft*«*4t«*|*«»ft^ft ft r 

• * -V «v -V 4x .x< •%> .X *v «x -V »x- 'X -V *v *x X -X *x «x *x X. -X *v X *x «v *v *v X X- X X *\ «x X X *x X -x x -v V *v X V *x «v *v *x v x x x 

• r» ^r ft^r-rra 



'X <X> V 4X| V >X. >V *V *X- «V *V 'V 'X iX *V *X- *V 'V <X> «V <X -X V <x> 'X -X V X X <X «X V *X X «X «X X X X <V >X rx X XX X *X V V *x 


4ft ft- « I* * *• 'X* »** 4 It* It ft- 4' ftl » *4 ft 4tl 4ft ^ 4 tft ' ■ • ■ <X «•* ft M* 41* ^ 4* ftft * >V ^ ft |»l *• I 

iV Xi «X» <V X» «>l 'X* tXi •X' ^ • 

lftftl«ftX*^^*^4*X-Xft»*ft«*^ft***^**Xft^»*lMXft*im**l*»I^P»X^^f**l^ ft ft ft 4 ft 4 ft ft I * 4 4 ft 4 4 4 







A- 1 •« 



^ 4» t • 


« <T (V «» > (« iv 4» V «'«>«««' r- r- r- ^ r> 




c 

* •« <\»«* ..*r' *»**►“ 




i 

^ «*««*«' w- 1^ «' k« «» «> <«' tT r^ 


•I 4> •«! 


> «V ^ «« «* 4> 4» t J fO^ '>» •• 


‘ «» e- • »' »» «** f 4* *> *■* c» •' v^ o 


«»' t> t- « 4ip»«'«r «'<» #r» «'<r ti 

« t f « * S t t l«' W* l#> «' tf' tf' M* W' m ^ W' ■*' IT* ^ V *#' M' If' W' W' tr* V* ^ ^ ^ ^ «l # • # « 4* 4* 4^ 


P a tf o \r €f >k^ <^ 9 \9 <»«»<> <r 







A-l^ 


OHUUNAL VMU' 

OK \W\i QUAurv 





»««n 9 wm ^ ^ o 


r*- o ^ « I 


o ^ ^ ^ 9 ••* 


o o o 


9 o ^ ^ «p«mo <>t^» «^r» «^r>^ o»^ «^4r ** 




I 

i 





ooooc»ooooooooooc»oooc*oMooooc>irc^mi» -» « ►- «-•**• — • i/' o>>«.f c'^>i^.»ir'f»<f o^vio 

ooooooc*ooooooof 3 ooooooc*ooooo 99 «'^r>^««rm<s^f^'\»««*<o 9 «tfir^ 4 >^«ra^fV*«oo»«' 




••« • « •« 9 9« .9 9 9 9 9«9 9 ««.9 




^«^fV«~»a3 009999^<9 OOa-««^^«A«>9lf'««'(9 0<^«^9«9a(fO'M.9 9'f'Cf t>t ^ 9 ^ 

p^ p-^r^^^r^f ^9999 ^^m.'m' 9*999999 c *4 


9 .9«'»r^fV..>f^«^O>a*Mra.0Ct0W^ $ ^ 9 *' 9 9 ^ ^ p- «.«i«jM«-.«.ap^f 9fV4> 

^fa>lO«'9a«^f^(9^4r'««V^OC«f^«*^9<9^«nf» 4*A.9««9*«^«««#»>r>-«f'4««*f>» a- 9«VOOO***^4»<^^«09 '*^ 


H 


j /\* •-• m >9 a» «>• 


^ O lO <9 






s. 

9*-090*a4>99a<9tf'009<\iirf^9«-*«V«'Cf 9 949(99 ««'«'4\.4V4'4f'(9« »*C'^<-a9»««no4V<90tr»«-««'«9)kr9f^(Z'«’ 

99 if« 4 > 9 a 49 4 Vkn«> 4 ^f^<V^*^ >f^ 94 V«.«i 9 ( 9 ( 9 ( 9 r«*«p^^«^-* 9 (T*a «-9 ' 9 »*s 


00 <^»«)«» 9 a 9 ^ 9 9 9 
IT m IT ^ V' ^ A' (P IT IT* 


'•(ommi/'iT'a'miOtf'tr 0 


9 0 ^ t- «t«'(9 00 — *<V 

IT* W' 10 If' 9' W W If' I#' If' 


i^*^ 9 lf' 4 >a'<T .»**fV 9 

9 9 9 1 

if'w v'l/'ioiririririra' 


m ^«'»> 9 0 0' 9 —• ^ 

9 99 9^^if'in«/>if> 

ir iT' lf> IT IT 9 ' *r If 9 ' 9 ' *' 9 « 


^49a'«^9'«'9f\>««— *9'‘*^9a-*«*l«'9>fa|9^Kl9fVa' 'f^a'iVa'^iriXlTrXiP^tf .' 0' p*% P^ 9 0 0 :f 0' 9 4' r' t' 4 9 9 ' * 

^|f\f«>9a««>p|AlC9<^»-**^f\)90(9*>««^ 41 «' 9 #\(*^fv»«*^ ta'm»^t9-4^9'9»r’ a>'M4'«><9^“ 0 0 9 •— t« «v^»"4 '**c— 

^C9«'^^*^*-«'9*^faf»‘#\j9“*«a'9'— 9 y> 0 r 9 *<V«^9'f*‘l9««*'^4'a pP'|f'«'r*‘^ir«4. 

||m9**^f^*« 9f^<\l ^9a^««*^9' «^9 fV9 <V« 4\ .f ^ir«>a#*9'-«9 r\t9a-»*«*^<->9 >\i.9.^K‘ 

999'9'W^4*4'«9>-f'r‘«'«a'i9|9i9t.*.:«»a«-«.-««V'VIV*^^t t 9ir9^ 

i T-TTTTTrTTTTTT 

^^M|T'ir'l^fa«>««4*f^Oi9r\i4'(9 9 90(\»«M4t<9 •>i94>*-«r«ri»— ''|9 4>*V^» .-•»-9«^C*4'f«' »9 9 4»9-^9pP'l9»V-*4*f‘ 

^ •4>9>«'irif>OC’t«f^« <V<V9'f^9'**^l0<~*4Vr'9>a^iV9'f^<^~lf'*a'0 '(9<X**9fV9A^t»-*^<9va4'^'VA«fa^ >«'V 'f\<v 

OP^ra><^4>*aifof^(9|pi^> «««9> 9 99l049f^l9 •^If'a f^fa i\tp^ pp\ 9 0 1 «p« '<9«« « 9 i 'V 9 0 4 f^iT*^ 

• 49a>ra9>-^^^^.9J99^*«^««>*^^p#«^a^«^^9 99«f'lf'4*4>9>r'«*(9 0 9 4' *^p*>a09^9 ' t p9 ^ 9 ^ 

^ 9 t 9 9 9 t 9lf'if'9'9'9'9' 

* ^ Ifi ^ M' 9> 9> 9> 9^ V' U' If' 9^ 9^ lO IT 9' U' m 9' 9> 9> If' W' If' 9' lf> 9' 9' 9' IT 9' lO 9' «' 9' 9' lO 10 9' 9' 9' 9' If' 9^ 9' 9^ 9' IC 9^ 9^ 9' 9' 9> IT 9' 9' 4' 

^I^^l/>^l^^l^lf>^l^lf>lf«l09'9'9'9'9'9'9'9'9'9'9'9'lf'9'9'9'9'9'9'9'9'lf'9'lf'9'9'9'lf'9'9'9'9 |f'9'9'9'9'9'if'9>9>9'9' 

J9^4>f^Oi:^ ^>^(>f^«9'4>f'«*kf f9>4>r^«'> -••<■. « 9'4>^‘ 

9 9 9J 9 9 9 9|0«f^kf'9'9'9'9'9'9'9'f'4*4l4'4*4*4'4'4'4'^f‘^^f^f'-farara»»f«4<|-4 «'« 4 

^49«99t499449;94‘949J4.94J999999«t9«9449t9«9«9««9t49999493 «9 t 

^:99.49««4J4394J994C*9'499994t999999t9V99J9f9f99fft9t99J499 9«9 

V' O O O C» r’ o O »."• O O C* O O C’ * * O O • » ' V » C <■ O •" • I O » ' % > * O ‘ • .ICC* 1 . -' 

a 

.<9 v>^(Xf^<99'4'r^a'<* Oa-»«%»*^99'4»f'-a'<9v~ — <X*« 99'4'fa^jf^'s^»V*^9 9'4*^“«*C9 — ^#V*^ «9 4'f-«'(f f 

E«..fV4^4XfXf\|4X4>J^4\*f\*^ a-**-*P>a«-*<^«>«>^«'«a«»a>4V«\l*V(X<V<X<X^4X4^f^P^ m- • ‘ 

0 0 000000 00 00000000 «.«« 

I 

«'«>««>«'««-«l«'« •'«««'«• ««•«•« « 0 ' 0 0 ’ 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0 0-0 0 0 0 0 0 0 

C 0 ^ 0 ' 0 0 ' 0 0 - 0 - 0 0 ' 0 0 0 0 0 ' 0 0 «'•««>«'«*«-«« ««-«'«'««'•« «'««•«• «« ««-« •• •«'«««•««'«• 0 

999999999999999999999999999999999999999999999999999999 9 9 9 





j 


j r- «.-• lO «' •- » ►- • 


«v«rir 

r- r^ f*> «' «> 4' <» (» «r 

44«4'«<«4«>C> 


r^«cr*44>o ««'«v 


«0 ««>*\l4>^lOa4 


«r 94)*4««f«««Y 9i9 

f»> V «i (9 9 c» O <p« 
99999 0 000 


9C'4» 

9 ■9w«m9r^r^ 

c ooc'oc. oooo 


^Ot/^«>4'tfir^*4>^94>4:'9«- 9ir*«*«*^4*«^4'^99 ■^00ir‘9^0^0 9«^9 99<^l/'4> 

4l9^«V'^<^C>r>‘*^« ^•4»«^<V«l»*%^^*M9^*«^-«9«)9^*^4»9<V«r990«t«-**44ir*> J9Jr>9»9 4>*4f^r- 9-«09>99««>« 


M -^^9«>of\i99«r^«* % ^ a 9 9 9 ^ -«9o«^99 ^*4 9mm«nio ■9<»o«>ir»'«9^«^^^ 

H <^9 ^ ^ ^ *m a fVJ ^9 rv>9 fV9lf>*«*^«/'«^<V9 ^ a «\i«^9IO •»*«^l^9lf'9' 

94>4>^‘^f^«4'4i9 90i: C 9-9 tf'IOir99>4>9^‘r'^r^»^«« «>«>«> 9999999^' <*00C«0 


I 

fl 99 9y'<^^4*9 9r^9 •.>4>9»^«4>«rtf'r'9r^ir4>«^«^<^09'r^ 909 «->t^ 9999^«^9»^4>«^<V*4J|/^ 9^*^^'^9-^r- 

• Or^»9 y 9«««o 9 *^9*^l90-'9'*^9«« 99«'^9 0 4>4'«’IT‘«r9 ►-9*^»%*^4’9^ ••4»« Orf'«^»\»«9«* ^<V<V 9r* 

%f* 9 9 %n i* I' •»#viO*»#^9*^9-^r‘*^ 'r- 9>^^ta(am*mym>ia *9 »»99'09<v«»9^«>9'9i9r- 9«vo4> 


i 


9>^9*<**««in4f >'^tr^9<^9^9<Vmr»w>^94>*«99^ 0<^r»L>»499**^99*44>0*««9 

t 9 J9 tn ^ yt » 9iOin«/^ 

4> 94> 4 999999 4« 999999999 9 4)9^‘9>‘r'^-9‘»-^r'f>>r^^^^>^-r»r‘r‘r‘« 


a m> <VI99 »^9 04 «> '>M9 

-• ■v ‘V 9 ? 9 «9 kO 


*^4^9-0 4tf« 4 9 1 fr».t<V«>•9^^f^.>•>«9^<^0«'99M'99^^ ’frif^Cf^«>«V^99 4'*^^>^*^9 9*^<''9^‘9--'V 

f a‘ ' iVt « •'V '>9>x'»*^t '‘l9r^9'^^4't9 0*^9^9*^i9t9-~'4)«^9*^*^4'9 9'9^9 t«V9^r^i>9v*^*4 


li 

0 

1 


kf* a' T 9 ■€* m' '•■V**'*#' 
»l' -*l t\i 9 ys ^ y> 

tf*99^r-r^«« 499 


9 4' 9 9 O v> 9 4« r^ 9 

^ y\ »* t (V9«9-->*4 4' 

9 w* v> o >V fV ^ ^ *0 


• /V > 4' «9 •- 4> f « • 4> 

^pn*r »Mf^'^*«9 

« 9 9«4'^4>l9999r- 


99<V9 4' ->^ 9«99 

^ V 9 »r «X' •« 9 I#' 

r» r^ r- ♦»• 4 4' 4 4' 4> 9 


99«n f fV9»>^ ca y> K y> 

•-•«V*^-9k9tr* 

999999* C*->* c 


«94f^«>««-«rM'« 9>«'«^«V^r^«^^'^9 4>/V4'9 9*^^ ><V*»99^-'^'f^ ^4'*«9 •^■•«9 4'9l4>^r^09*>'V*^0099l/' 

•►^•4 f9 4'r-:'4'^^‘4'*^<\i9 99>\««^r‘ir4M«tr.'4'^r-rw >r^4*^o^9«^9r^f*^ir99«/'^»^r^«99 99 for-iT'«r 

9 %r a- ^<V9 9 •^4'*^4' f ~y a> i*“9^ 9i9tn 9i4''ir'r4 9 •~9^ ,'»^r- w-» y> *iO »9 p^o^ 


i 


y> a- 9 ^«^9*4‘ _■» f>d 9r>9rv vr*- r-v^4' o^99ivw'4«^ 
• f9 94'14'iOir* ^ 

9 9 9 9 9 9 9 4* 9 9 4> 9 9 9 9 9 9 9 4> 9 9 9 9 9 


ir*^ 'tr- 'jr>o.jr*.«4 4i^«r'4»'V9 9»4r>‘044 y» y> 9 ^ 
^w^t\,*\tr\t*^t^*^9 a f|f*«#'i9 f ay 


y m'' y y y y\ y y y y yy y y y y y y y y* y y' y^ y y y y y y y y> y y y y y'< y y y y'' y y> y y y> y y y y\ y y y> y^ y y y\ y y\ 


t> .a I^v*^tt 99 r *-419 ■-^%*^fkn9f^4f9x>^'M»04tn9r* «>90<^v*^f*99^^>«>9 .>-«'^*49t/%9»*-4)9x'>^r^«^f 

«*49%99>99.>*9 * -* • 9 9 9-9 



*X 'V(\l<V'V'\-^ >V ^'X'V V'\>'V*V'\t'V<V*V>\i'\i*\'X'V>i^^'iAl'>i'\ <X^^<VfV'V^<V'V<V'V'V<VX'\<<\ «N'V^'V^'^^'X«<^'V'V 



A- 17 


ORIGINAL rAO.i: lb 
OF POOR OLALITY 






> O ^ 9^ 9*% <91^ « ^ ^ 


000000000000000«-»«^-**^— 


9- 


| r» 0<V9^ 9 0*><«^l04>Af^ VO OOV^f^ 4>IP^'^00(^^0^(^0 l/^O# "^9* 9 4 

oo « 9 <voo 9 arvoo « 9 ^oo « 4 mi^ooir»*^o 


-«oo oooo< 




fi»r»r^»»- r»-r>^r»^r»r<-r^r^^»>-»>»r^r*>r^ooooooooooooooooooooooooooooo« oooooooo o 

99^ 9 t^9P>-9t^9%9f^-99t^r^0 99^9^9^^0-9m^y>9**%^ ^9 OhT9 9 9 99 

[oOO»9Cr9 9 99f9^9 99^f-^f^9m9 99 9tr999--^9>9>99 OO^ 


<^<r 9 OOOOOOOOOOOOOOOOOOOOOOOOO oo 


oof\i9«9^«oo *«4>oi/toiroir»(r ^oiroi/^o 

o — 9 9 aiTtf><r«<A «^^r^ooocr9» 4ir»ir<««r^r»oooa o c» ^ ^ f\t 

9 9 99 999999999999999 999 99 99 999 9 99 9 9 


9 l/><^0(/>«\IO^I>tfOf^ 9fV(r^*■ 9fVOO^tf>**'^09r^ 

00<^00*«f\l0l*^;^lrtm4>^>r^09 Ct^^<^*^9tt>99^9i9 0^tMf^9tf\4>^9 9 G^>^f^9%f^9^9.9 G *>i tT 9 O 
0 0 9 9 9 9 9 9 9 3W>lT«f'ir«/>lO«r4/' 


9 9 -•r- 99i\fyr^9*^^9 ^ 9 ^ *** ^ •^ C9 ^ <9 j«'o*^r*-#M*-»**^o»^«^«#>#io* — — ^•-»*^^»/' 

^ %g\ 9 9-^ 9 9 9^ ^9 rm0 9t^9iJ^99 91fi^*^^9P^9G9^-*^r-99 9 9^ ^*^9 9 99 ^^mi^\g^99 OlOr^Or^ 9 O 9 r- O 
9 9 p^ 9 9 •M^tf'r^ooooor* 9 c#vo«ao«^o^o<V4> 


f^9f>»9 9 9 9^9P^P^t^9f^^^^9 90*‘^9i <39 99 9^P^P^^tP‘9P-t^ 9 9 0 9 9 9P^f^ 9) 9 ^p^tM9'^f\tC» 99 **0«.' 9 

99 .9<oc94)f\ikrir ^ 


9 p^ 9 ^ •^9mt>i909^ ^ 9> 9 p^ 9 


^O *^kPC^ 9 0 9 ^ ^9 tt)f^if%9f^99 P** 9 9 P^ 9 9 *^99 9 9 <Vi/*0 ^90^9 ^ 


90r^OCr->4>*^C‘OI/><r ooo 90»^l0 

9 p^ 4»0 0*V*^^K«»^#^C‘04>»'^SX>^r^ fV4»0:9^^9«^<^J^4>r^r»r^ r^<* 9 9 p^ ^9 9 9 '•o ^ 4<^IT9 >0»«^«' f\i 


«. «-lp 

9 ^ ^ ^ m ^ 9 9 9 9 
9 f\t p^ 9 ^ 9 9 O 9* 


O \T 9 P^ 9 9 P^ »T 
09t^ 9' ^90f\t 
►* 9f^ooir»*'o 


9 9 p*S P^ 9 ^ r^ 
P^ f\t 9 9 O p^ pp> 
r- -9 9 0 9 


l#> p^ rv O «. 9 
•^9 9 9 • 

#V f*- *^ «' «. I 


i»T ^ iT 

r^%*ri)»/'— iT*o 

^ if* 9 P^ 9 9 rw iT* ►■ 9 


. O J r»- 

» ^ o c * 

» 9 A 


iT — ./^ r- 

9 «• 9 «. 

«' « «> « 




9 9 9 9 9 9 9 9 9 9 


O 90^*/'9^^»^ 

^ Ifi IT« •-*.-« 


» O O 2 O C 2 '*♦ 
f fV ^ ^ ^ <V ^ I 






y 9^i^p^9t/>9^0 
9 if* \9 ^ \^ \/> y> t/* 

9 9 9 9 9 9 9 9 9 9 

9:999939999 
9999 999999 


9 9 ^ f\> 9 l/\ 9 

tf>99999€*9> 
99999999 

9999999 9 

99999999 


^*0 0 9 ^ r^ 

0 9 O P^ 9^ ^ 

9 9 9 9 9 9 9 

r.. f.» ^ ^ 

9 9 9 9 9 9 9 

9 9 9 9 9 9 9 

^ ^ ^ ^ ^ f\i ^ 


9 O ^ 9 


9 9 9 9 9 9 : 
9 9 9 9 9 9 : 
r\i ^ ^ Af ^ ^ < 


>t\»p^ 9 nOP*^9>9 O'^ 

*»*r r’'r9'o-f'«‘C90( 

9999999999 

9999999999 
999999999 9 
I <Vi f\i fV ^ o ^ r\i ^v ^ 


• 9 kO 4> r» 
<9 <9 9 9 
9 9 9 9 

^ ^ ^ 
9 9 9 9 
'9 9 9 9 
j ^ f\i f\t r\ 


») •> o — 
9 (9 r* 3 
9 9 ir IT 

r>^ ^ fk. ^ 

9 9 9 9 

9 9 9 9 

^ ^ ^ ^ 


O o OOOOOC'CC'C* r*OOC OOOCOOOC-OOOOC* 39C OOC OCOC'OOOOO r* O C O O O O 3*2C o o o o 


* •>«r>i»^9«/'9'r«>c><9 C.«^^*^9tf'4>9‘C(9 O^— #V*''9U'9>r- 0(9C — ^■^9^C^>-«>9 3»->'V^9ir4)^“«<9 r*»-/V*''9»/' 9* 


9w C 90&OOOOOCCCOOCOC ?C. 


A- 18 




4 


a 


«'«•«) 4-9 9 t9 9 9 9 9 9 999999999 


JVOtf>4>9^0«'« 4<^.3«>A9<V0«;4>9^0«'9» tr^O>94> J^O<4»4> 9*>«0«.>4) 

■ in«/'t/>^9 9 4 f 0 9 9 9 9 


«>*lf>c'0**^^r>^ «>9 «*r>- ^1^0^ 9 ««*> 9 OtO^ 4>^^0 9 Of>«l#>9' 9^ > «>l9 00900 O 

^'^99^ 9*«0l#><VO9w 9.-*«i/«<^9l0<^9«*^l9^*^9 9»^9 4)'Mt9|/«f^9>9^9^^O«>^^l/>**^*^«9t^^O9O*'V«> 


90^ 90i .yg '^<X .>09 9 9 


C' •» 9«» r- r- 


o o o o o o o o 


^ «n m 9 9 9 
4> 9> 4> 9> 4> «> 4> 


3999 OCir^^ro O O O ^ ^ 9 
O O O O O O O O OO 09* 9>^9>9^ O'* 


i 

H 


9 « 9 — 9 

o o o «> ^» r» 




• «' 9 9 4> 

r>> ^ « 9 


«>«>«««»««' 


«> 3 ^ in 4> o 
«• 9 9 9 9 9 9 


«* C «' «' «' 9 «- 


««>o^ 

oooooo-^^ 


99999999 


p«« tn 4> «} 9 
_ ^ M ^ r>, fV 


9 9 9 9 9 9 9 


■9 4> 9 O <V 

rM <V fX ^ 


9 9 9 9 9 9 9 


k/1 r* r o 9 

p#> 9 .a .a 9 


9 9 9 9 9 9 9 


4> 4> o ^ 9 

9 9 9 IT ^ 


9 9 9 9 9 9 9 


r» <x ^ *«9 o 9«>'X4>9 «m ^9 <xr^ 'X«« 9 ^ m *r 9*^x'X«^i#^oooc'oo oi.>c*C' 3ooooooooooor»oo 

9 9 9^0*¥>0 0r^r-9'^t 9,' 0<9 9iT>4>^9'9C'OOOC>OOOr>OOOOOOOOOC>OOC C«00 


f\t #X^ 'X^X <X»X IX*X<X«X*X»X#X#X»X<X'X<X<X*''»^*** 


99tf>09*xr‘«^9 409^<0«*>9lf>*«^*^9l0*«^*^9^^r« 9 *9 O *>t 9* 9<^f^^9«l'>X9t 9 0^*^9 O 

fV#M*n9 9tft9>^4>r^r>-« 99 00>->*-«<X*^*^9 9tf'k/>9^r^9«'9 00*«««<X»^^9l/'^4>4>f^9999 0*«*^'Xi^>^9 9ir* 

o O O O O O O 9999 9 99^r^r^^^f^r»r>-r^r«r^r*>»o-f>^»^r«r>>00«>«}«><»0«)«>«>9>09>«>9>0«> 999999999 


itrr*' r94'4'<'9‘»^^“^‘^ 


r> r« «' -t 9> 


« 9 *9999999 


•-9'9 — •*/'9 

O rx «0 kP O ^ 9 
» ♦ O -• -' » 


I 9r»9O*V»^9©r^90<X"«9* 


«. •>»-.*«^i\r\rV<\A^f\X'X^V<X/V'X^^f\<\fV^rVfV'X<X<X 




9>'X<«-9'*-9*' 9«*>l/>»«*^»«.t9MC}*'9>%'4>*^'»f*‘9^«^^9r>^«^4V9>A'9« 99t‘^>« k/>m0^9<X^*'' '99*<C'r*> 

fX9>*>»«^*0^*^rX«»9?>k9'^9 9*^ 9 9»«*i9''XO*t9-9*^fX'X'XrX'^«r*r^9(X9C' 9 09^09^ O 9^ 

*«fX 99 «^99 f^99 ^lO«>*««^99 ^99“ 0'^9>«* m«^ 99 ^ 9r^ 0^k/>«» ^af^ 0*«« 09 'XO>9 *>t O 9 O O 9 ^ *««r>9 
#X^9'^<X <4«0*«k/'9^ 9>f^^l09'X |f«^^|/>9<X 9*^^9'9/X f*^««|f'9fX 9^^0'9fX |/>«^<X 9^^IT 


r\i >X ^ ' 1. 

<X'X'X^X<X'X<X*X 


9 9 9 > t' * 


^-^oeotTtr O'* kf J9 




0 9 9 9 9 9* 


%* 9' r- ^ r^ O 


2- 


O 9 O too ^0>C*^0>09**^^^0 '9|#>>^<X^«' 99>*^99*^^*tOiX9 O'X^'Xtf'tVO'X 9 O O O ^ t- 9*^ 

^r^r^^X9*9‘9««>f^ C -*9 9— •kT*^»^»/'<V^*-»^*^'XC*9»-9 Or»-9 9»*^^99*^^i/'*''9 99*X9»Tir‘lO*^*—r^^«' 
9«-r>- 9tO*^«-*9^^l^^ -'•^9«'»»«^9*>0^99*'9^<X 

fX9**' » 999X 9^9^tf^r^OXlO^‘C>^»0^*’0<X9r^9'X 999^'^9*•0^k/>^^9 **99«‘. <X 9r^9 
9 9 9 J\ J\ jy oy -^^.-t'XX*XX*^^«^*^9 99 9 f»/>9'*r>t/> 


M 


9 &> • « 


999•«•4 4-^‘r^r^r‘ 999 9'9'9>l/^9 


«.»p^4>9 XiO«-^l/«9 rX99 

t«x«-*9>f^rx 9*^ 

S».ii^»«kK'«XrX^^<^«>««^OC 09999 *««' 


I. 

^ *r 

9* 

iz 


9^9* 

^ O O 

t c *t* o 


9^ O O * 
Kt *> >^ • 
9-^9 


9^ *< O 
I 9 9^ 9 
* 9 O »X 


<Xr»9'«'fX«*9' 9r»4>-*»«r« O 
•--•Or»-*^r«9 09^“ 99 *X9> 
99»<MOfX^*X«'>X^ rXO>«9'( 

0*^9'*' * oy 9* 9 9^ oy 9 o< 


9 4»r*'r^ 

•^ff^ *^09-^90 *'0<x 


4> «X C~ < 

9^ rX 9 9^ I 

4> « ' 9 •» 


k/' 9^ 9^ 9» 9' 9> 9' 


9> 9 
O 3 
9> 9^ 

9 9 
t 9 
t% t\t 


tO O 9^ tt 

o e> .■» 3 

9> 9' 9> 9“ 

»>. K 

9 9 9 9 

9 19 9 

'V #x *x *x 


1^ 1/1 9» 
»9 3 — 

9* 9* 9» 

r»- r». ^*- 

9 9 9 

9 9 9 

«X ^ ^ 


9' 9> 9* 
iX t 

O' O* O' 
9^ ^ 

9 9 9 

9 9 9 

IX ^ <x 


O* O'* 

oy o 

9 9 
r* r*- 

9 9 

I 9 
IX IV 


9 9' 9 

^ •€* O' 

9 9 9 1 
r* I 
9 9 9 

9 9 9 

IV 3i «x 


IX IX 
9 9 


IX IX IX 

9 9 9 
• • • 

• 'X t I 
I IX »X IX < 

9 9 9 I 

< 

9 9 9 

9 9 9 

> IX l\ >X 


IX IX IX IX IX 
9 9 9 9 9 


4» O 
I #x IV 
9 O' 


IX IX I 

9 9 ( 
3 -• I 

^ I 

9 9 I 


IX IX 
9 9 
9 

*0% >0% 
9 9 


IX IX I 

9 9 I 

9 4> 9 
f 

9 9 I 


9J99J9JJ 99999 


IXiXIViViXIVlXIVi 


9 9 


I (X IX 
O' 9 
<U 

tl#1 •#> 

9 O' 
r»- »»• 

^ 9 

9 9 
•X IX 


03000C OOOOO 


91/ 99999 I/' 99999999999 


0*-»X*^ 9999r» O O 0>^'X 
99 9 99 9.99 99999 

99 O' 99 99999 999 

99999 99999999 

9999999999999 
IX *X IX IX IX IX ^ ^ iX ^ ^ IX ^ 


•** 9 Ijy O 9^ 9* 


9 9 9 9 9 9 

9 9 9 9 9 9 

*>t f\i \t 


OOOOOOOOCOO .-•c*”0c»c30c‘030c*00c'00r*000000003000c 00300000c* 


K r*.. .9' <9 '.-»Xp^ 9ir09‘ ■« <9 -^•>»IX«^ei»/'4)9-**C9 O — — IXl^Jl/'Or** C9 . — 'ivi^-firo^* 9'l9C*-lXK\9l9'09*-«‘'y 0«« — 

^...•.i^.^^v^^^i^^^IXiXIXfXIXlXIXiXiXiX'^*^ ^>-*.^^M.xt^^»^«^iXlXlXlXlXiXiXiXiXIXiO«^ 


IX IViXiXIVlXiXIXiXlXiXlXiXlXiXiXiXlVIXlXlXIXIXiXlX 


9 4 0 4« «'«-C'«'4 4«*4«'44 4 4-«4 4'4'4>«4'^<9(9(9C9<9(9(9(9(9(9(9(9<9C9C9<9<9(9<9<90(9<9(^(90<999<9C9 

ttooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 


< ' 





A- 19 


okkUnal IS 

OF POOR QUALrrV 




^ o r- 

K O «• 

►- o c 

O 

1 o 


/Mir«»9-0^09t^ 9*- 


ooe 030000^^ 


►-* x> « 

i/i x> x> 

C> — — 


« 4>9««r^tr^-9 9 9 

O • I • • • • 9 • • » • 

9^ o ^ w M* ^ r' 

^ *^9 9X9iTi/^ir»rir' 

M oooocooooe** 


O X 

«n O 4> 

►- o 

^ |T^-^«0«C' 

^ ••9r»-4>^9 

arv>9*^^*^ 

_J 

^‘r*‘X'» ••• 

4 » iT •-• 9 #V 

X <V «\i •“• ^ 


9 9iJ>Or»X)9 

^««4>94>4)4>04)« 

• 99999999999 

99999 999999 


ooooooooooo 


#viM9ir4>r^c'(90'«^ 




<9<r(T9<9<^<rC99(9C9 
C) X- «> «> X' X X X X X X 
<^»<9<9<9(r<9(9<99(r 


X. JO 

«o </> .*1 ^ 

^ I M> 

a c' ► •“• cj 

»- n «n ^ 

^ 4T — • i* X C^ 

C.I c . CJ a •-• 

<-•*>.•-« a*“ 

^ _i a kA o X 

i*« X' ^ o ^ 

1119 • •- 

CJ XI • t* _J 

c.> a a CJ c 9 4 ^ CJ 

a xi x- CJ a o ^ 

XI a a xj X _i 


NASA JPV-Comi I A Ca' » 


OBbjt »sj FP.f-tajS CO“‘'uT*TlCsS a* 


